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ARTICLE  L 

0«  f  Atf  Inlerhr  Buds  of  all  Pbmii.    In  a  LeUerJhm  Mru 

AovKS  Ibbbtsom. 

To  Mr.  NICHOLSON^ 
SIR. 

JTIaVING  shown  in  Injr  last  letter  bow  the  yarions  pHrtt 
of  a  stem  finish  in  a  flower,  and  I  think  prared,  in  the  moat 
absolute  manner,  that  each  part  of  a  flower  is  formed  by  an 
appropriate  part  of  the  stem,  peculiarly  or  separately  dedi'' 
cated  to  its  formation.  I  shall  now  turn  to  the  middle  of  a 
plant,  and  gtre  as  complete  a  picture  as  I  hare  been  able  to 
discover  of  that  part,  with  the  Tarious  changes  produced 
in  it  by  the  manner  in  which  the  buds  run  up  the  interior 
of  the  stem,  in  all  plants  whatever,  that  shoot  their  bud  each 
year  from  the  root;  and  the  stalks  of  which  grow  yearly  Plants  that 
from  the  ground ;  whether  perennial  or  biennial,  whether  '''J^^^jf** 
dying  down  or  fresh  sown*  The  plants  which  are  the  sub* 
ject  of  the  present  letter  will  embrace  an  amazing  class ;  for 
after  the  strictest  search,  and  most  exact  dissections.  I  can 
discover  only  five  sorts  or  divisions  in  nature,  comprising 
many  classes  and  orders,  and  which,  from  their  consequence 
Vol.  XXXill,  No.  151.— Sept.  1812.         B  and 
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and  paucity  of  numbersy  may  perhaps  well  deserve  to  form 
the  foundation  of  a  natural  iDethod,  and  opeo  to  us  that 
which  natore  herself  detiigned  as  the  commenceiDeDt  of  such 
a  plan,  i  shall  first  give  the  five  different  iDanners  of  shoot- 
ing of  the  bud,  and  then  enter  into  farther  details  concern- 
ing ihis  important  subject. 
The  bud  i^^t.  'All  thoae   plants  which  shoot  their  bud  from  the 

different  nearest  line  of  life,  whether  in  branch  or  twig:  as  trees» 

nic>d«s,  form-   shrubs,  and  semish rubs. 

naiuwl^divf-        -^*  ^^^  those  plants  that  rise  from  the  earth  each  year, 
Bioiis of  plants,  having  a  new  stem,  let  their  real  existence  be  long  or  short, 
and  that  shoot  their  bud  from  the  root. 

3d.  The  plants  that  have  no  flower  stem,  but  that  have  in 
its  stead  a  rallying  point,  which  is  immediately  discovered 
by.  a  band  or  knot;  from  which  the  flower  buds  proceed, 
and  which  is  found  only  in  grains  and  grasses. 

4th.  Those  plants  which  have  no  regular  flower  stem,  but 
which  are  divided  from  the  last  by  shooting  a  lew  partial 
vessels,  with  the  line  of  life,  just  before  flowering,  enclosing 
the  flower  btuls:  but  which  are  all  concealed  together  witlv* 
in  the  cuticle  of  the  leaf:  as  in  the  palms,  arums*  and  all 
plants  having  grass  leaves,  without  bands  or  bulbs. 
5th.  All  plants  that  shoot  their  buds  from  a  bulb. 
These   five  collections  of  plants  are  all    I   can   gather 
from  the  most  exact  examination  and  dissection  of  British., 
as  well  as  exotic  plants ;   and  it  appears  to  me  to  lay  open 
that  view  to  the  discovery  of  the  system  of  nature  I  have  so 
long  and  so  ardently  sought*     But  this  subject  I  shall  enter 
into  more  fally  when  better  prepared  to  give  satisfaction  to 
the  puMic ;  at  present  I  shall  confine  myself  to  the  shooting 
of  the  bud  in  the  stem  of  plants. 
Manner  of  Of  the  1st  example,  or  manner  in  which  buds  shoot  in 

shooting  the     ^^^^  shrubs,  and  semishrubs,  I  have  already  given  many 
<&Cf  '  descriptions :  it  is  as  benutifnl  a  process  as  nature  presents: 

that  so  i^oft.  so  tender  a  being^,  should  pass  through  so  hard  a 
substance  unhurt,  tlmt  by  the  moisture  of  the  pith  (retained 
for  the  purpose)  the  wood  should  be  separated  into  collec- 
tions of  vessels,  and  made  to  bend  both  ways,  so  as  to  form 
a  cnvf  red  way  for  the  bud,  that  it  may  pass  in  the  midst,  an- 
I>re8*.ed  and  uncotifined,  is4i  conception  that  the  view  of  the 

specimen 
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specimen  alone  could  prove  the  truth  of;  but  it  is  eo  easily 

seen,  that  it  reqaires  ouly  to  strip  the  bark  from  a  branch  of 

any  tree,  and  plenty  of  buds  will  be  found  just  shootiu^  from 

the  interior,  naakiog  their  way  through  th^  hard  substance. 

It  can  never  be  mistaken  by  a  rart?ful  observer  for  that  harsh 

•nd  diminutive  piece  of  wood,  which,  when  the  bark  is  taken 

off,  appears  as  passiu)^  to  each  leaf;  for  this  is  hard,  but  the 

buds  are  always  found  at  the  end,  very  soft  aud  sucrculent^ 

and  covered  with  albumen. 

To  th«  2d  exaoiple  I  shall  now  turn,  namely,  that  in  Shooting  of 

which  the  buds  shoot  each  year  from  the  root,  and  the  stem  '^^  ^"^Ji^ 
,  fTi  •  pUnts  that 

IS  but  annual,  let  the  root  be  older  or  not*     This  for  a  long  rite  yearly 

time  puzzled  me  beyond  ineasure,  and  few  will  conceive  the  from  the  earth. 

labour  the  discovery  has  cost  me,  and  the  quantity  of  he/ba* 

ceous  and  annual  plants  1  have  dissected  before  I  could 

perceive   the  whole  truth.     Perhaps  it  even    exceeds  in 

beauty  and   contrivance  the  shooting  of  tb^  budsr  in  trees. 

I  had  long  been  convinced,  that  the  bod  shot  from  the  root, 

bot  except  in  those  plants  where  it  runs  across  the  pith« 

and  where  I  had   traced  it  occasionally  up  the  wood  vesselSf 

1  could  not  discover  vl'hat  became  of  the  buds,  after  they 

had  disappeared  at  the  beginning  of  the  stem,  till  I  found 

them  again  in  the  axilla  of  the  leaves.     I  shall  now  take  • 

pentandria  digynia  plant,  and  show  the  whole  process  of  its 

growth. 

I  have  alreiidy  said,  that  the  bud  is  formed  in  the  interior  of     ^ 

the  root  of  annual  plants,  or  such  as  die  down  to  the  ground 

every  year ;  and  shall  now  show  how  it  continues  its  way  in 

those  plants  that  cross  the  pith,  and  then  proceed  to  the  boda 

that  do  not  cross  it.     The  best  way  of  dissecting  for  both 

these  purposes,  is  to  t^ke  a  long  succession  of  plants,  eadi 

a  few  days  or  a  week  older  thab  the  preceding.    The  altera- 

tion  this  little  time  produces  in  the  interiot  is  amaxing. 

Taking  a  very  young  heracleum   spondyUutB  ;  the  prepara-  Formatioii  of 

tion  for  forming  these  immense  leaves  are  all  that  appears  '^«  heracleum 

at  first  in  the  plant ;  and  this  is  all  confined  to  the  bark  only** 

which  it  enlarges.    The  leaves  difier  to  some  measure  in 

their  manner  of  forming  from  the  leaves  of  trees  and  shrubs^ 

though  they  are  equally  woven :  no  part  is  more  indebted 

to  those  occasional  hain  (mentioned  in  a  former  Idttr)  thaA 

Bft  tho 
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the  leaves  of  ihis  plant.  As  toon  sb  IIil-  midrib  of  tlie  leaf 
is  completed,  and  ihc  quantity  of  vessels  for  wsuvlnjj  the 
firtt  roK  of  the  cross  work  of  the  leaf  )■  tiuished ;  it  is  bU 
rolled  together  into  a  epiki^,  and  lliisspilte  is  surroanded  by 
immense  hairs,  as  t>hovn  at  AA,  Rj^.  1,  PI.  I.  (B  B  reprc< 
seniB  one  of  the  hairs  much  magnified].  These  soon  draw 
plenty  of  moisture  to  mix  with  the  juices  to  form  the  pabu- 
Inro  of  the  leaf.  The  hairs  then  disappear,  the  part  unrolls, 
and  the  leaf  le^'iiis  to  weave  itself,  as  at  C  D,  lig.  3.  All 
this  time  the  rout  is  plain  and  simple,  and  the  pilh  of  lh« 
stem  (ttioQgh  frei^uently  crossed  by  the  line  of  life)  showing 
nothing  beside,  but  itsoitti  ongiiial  figure;  and  though  but 
asmall  part  of  the  stem  is  yet  formed,  it  is  employed  with 
all  it«  forces,  and  juice»,  in  rollini;  ai>d  unrolling  the  leaf. 
But  Qo  sooner  is  the  weaving  of  the  leaf  finished,  Ih^n  the 
shooting  of  the  bud  in  the  root  begins  ;  the  knots  are  soon 
formed  on  the  line  of  life,  within  the  centre  of  the  rool ;  the 
ends  break,  »iid  two  buds  shoot  from  <-Dch  hnot;  they 
passthrout^h  part  of  the  wood  in  the  root,  and  then  disap- 
pear; for  t^iich  row  of  bud  has  its  ai'propriate  wood  vessels, 
up  which  it  then  passes,  It  should  seem,  that  all  the  pen* 
londriadi^nia  plants  appear  tuhitve  too  much  flower  for  tbe 
wood  vessela  to  contain,  nature  therefore  has  recourse  to  kr 
expedient  of  a  very  curious  kind  :  the  pith  is  divided  into 
compartments  bv  the  line  of  life;  and  uteiich  compartment 
the  buds  urepreseed  out  of  the  vrssel,  and  ranged  acroM  the 
plant.  AH  thepentaudfiu  digynia  tribe  are  uiiibflliferouiv 
and  Bhootatdifferenttimes(butat  very  short  intervaUJ  smalt 
collections  of  flowers.  It  n  ill  be  seen  therefore,  that  nature 
already  prepares  them  for  thi:  purpose ;  diviiling  them  in  the 
!>talk  an  they  »ie. to  shoot.  A\'iihwhat  art,  what  esquisite 
beauty,  nature  has  managed  to  keep  the  pith  still  in  the 
middle  of  tliB  stem,  in  order  to  retain  that  moisture  neces- 
sary to  the  shooting  such  a  quantity  of  buds;  and  yet  con* 
trived  to  secure  plenty  of  room  for  thoi«  buds  to  spreodi 
nud  come  to  perl'ectiou:  dividinjj  the  stalk  in  umbels  u 
they  aioaftcrwurdlo  shoot  into  flowers!  Sec  fii;.  2,E,  F,  G, 
llie  ihttsrentdivisiousi  II  (he  lineof  life:  Iihepith.  When 
the  buds  were  in  the  [oot,  tliey  were  scattered  in  a  curelesa 
fuuwDCj.i^d  !P9viji^iii,  the  same  direction  as  they  do  in  the 
MU  wood 
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wood  of  trees,  that  it  horizontally*    The  wood  therefore 
made  way  for  them.    Btit  no  sooner  do  they  be|^n  to  run  up 
the  stem,  than  the  wood  •vessels  instead  of  forming  a  covered 
way  for  them,  opens  and  receives  them  within  their  aper« 
tores.     A  picture  of  one  of  the  vessels  extremely  magnified 
will  give  an  idea  of  their  formation,  see  fig*  S :  K  K  are  the 
vessels  through  which  passes  the  sap ;  L  the  interior  vessels 
Oontainiog  the  buds ;  M  the  albomeuy  which  always  appears 
above  and  round  the  buds.    All  the  buds  are  tied  together  Budt  disUn* 
as  in  seeds,  see  fig.  4.    The  sap  vessels,  though  forming  f^^l^rood  <? 
only  a  part  of  the  new  cylinder,  ar^  much  larger  than  in  the  leates. 
trees.    When  the  buds  rise  to  the  top  of  the  stem  or  axilla 
of  the  leaf,  where  they  are  to  flower,  several  of  the  squares 
join  together,  and  form  one  sort  of  flower  bud ;  which  after- 
ward divides  into  umbels. 

But  all  the  plauts  that  shoot  their  buds  from  the  root,  and  Allbudsthoot* 
have  floirer  stems,  have  not  their  buds  crossing  the  stem  }^tdonnc^ 
in  this  manner.    In  the  greatest  number  of  herbaceous  cron  the  ttem 
plants,  the  bods  runs  up  the  interior  of  the  wood  vesvels  to  in thU manner. 
the  place  where  they  are  to  show  themselves ;  that  is,  to  th^ 
top  of  the  plant,  or  the  axilla  of  the  leaf:  and  are  not  seen 
till  they  get  there.    Yet  take  a  pretty  thick  cutting  of  any 
of  these  plants,  and  keep  it  a  few  hours,  and  you  will  see  the 
buds  growing  out  of  the  vessels  exactly  as  the  buds  of  ^Iver 
or  lead  grow  in  the  arbor  dianse,  or  satumi  under  your  eye* 
It  was  by  such  a  piece  of  the  plant  that  I  discovered  how 
the  buds  crept  up  the  interior  of  the  wood  vessel,  and  re? 
nained  so  long  concealed. 

I  shall  now  torn  to  the  third  division,  which  embraces  Bod,  how 
grain  and  grasses  of  every  kind,  that  possess  the  peculiar  ^^'^''^^^C^^ 
band  or  knot,  which  is  perfectly  unlike  every  other  con«  **  *"***•• ' 
trivance  in  the  vegetable  world.    It  exceeds  indeed  any  yet 
shown ;  but  I  fear  that  at  every  new  proof  of  this  exquisite 
performance,  one  must  have  neither  soql  nor  feeling  not  to 
become  an  enthusiast  on  the  subject,  when  contemplating 
such  wonders ;  beholding  si|ch  astonishing  productions.    Aa 
there  is  no  sulk  properly  so  called,  the  different  parts  of  the 
plant  are  collected  in  the  flat  leaf  of  thegrass^  Thus  the bark^ 
the  inaar  bark,  the  wood,  and  the  lioe  of  life,  are  all  possessed 
of -stripes  in  the  leaf.    How  then  can  the  two  soru  of  buds 

be 
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?  hy  III!  the  different  |pnrt»  mei'tint;  in  a  bBiid, 
when  n  rolli-rliiiii  of  each  mutter  in  i,electeci  to  produce  the 
circle  cf  ihe  leal  bud",  and  rurin  a' new  ItNif.  Fvn  ojierk- 
tions  ran  be  cnore  plain  iind  pn^ily  underMuocI  than  thii  part 
of  the  fjrocesa  ;  it  y  ailcndt-d  with  sn  odd  kind  "f  r*n- 
trivunce,  which  &hoi*s  that  naiiire  often  makes  use  of  the 
if  HBmp  means  we  do  to  effeot  the  same  purpo-e.  When  ihe 
pari  it  tn  he  «elecled  to  form  the  lf»f  bud,  ihp  rf^l  is  lied 
with  a  knot,  lent  it  should  tetir  down  or  uiii'uvel  (see  oatig> 
S)-  Then  the  vt^-sel  selected  risen,  uuti  soon  produces  a 
bud,  ajid  nhen  the  whole  row  is  completed  tbey  join  toite- 
ther  ■nd  form  a  new  leaf  under  the  other:  ittto  is  repeated 
three  times,  Imt  at  the  fourth  knot,  when  the  leaf  j»  produced, 
It  i(  lormed  round  instead  of  Bat, and  a  iiuBiKily  of  ulbumcn 
is  geneiiiled  by  the  stopping  of  the  Ka|r.  The  hue  of  Uf« 
then  strikes  out  of  the  edj^e  of  the  leaf,  and  furnib  a  broad 
circle  in  the  interior  of  the  baod,  which  i«  alwujn  a  I'ore^ 
runner  of  the  bud  ;  immt-dialely  knot?  uppearon  the  liiiei 
they  break,  and  the  flower  budu  are  area  shootinE  from. the 
endii ;  their  nnmherii  soon  till  the  round  leaf :  ibe  bndu  are 
all  tied  toother  liy  the  tine  of  life  as  in  seeds,  nnd  reiiuiin 
in  their  eocloiiure  till  they  are  (terft'ctly  ready  to  shout  out 
at  the  top  of  the  plant  in  a  apike  of  j^iaMy  Ro*en.  Thus 
'  this  band  or  rallying  point  not  only  serve*  to  strent;hthen 
th«  plant  and  nupport  it,  but  giie'<  a  new  way  of  fonnin); 
the  leaf  budii,  and  of  protruding^  ihe  flower  buds  ;  and  thit 
is  no  work  ofimaginalion,  aa  1  shall  now  ■.how.  Fijr.S  is  ite 
part  selected  tn  furm  a  new  leaf  bud.  Fi-;.  6  i»  the  lint 
shooting  of  the  flower  bod  ;  and  thou<jh  there  is  some  little 
part  of  the  inefhaniniiil  do  not  quite  undersland,st  ill  ai  tar  as 
I  hak-e  described,  what<  with  wutchiiiK  and  dissection,  I  am 
pretty  certain  of  being  right,  and  not  misleudine  those  who 
will  venture  to  fotlow  me.  That  the  Hower  bud  i*  merely 
the  embryo  of  the  plant,  enclosed  by  h  few  seminal  leavea, 
and  is  not  covered  by  the  tneul  till  the  flower  rises  us  hi|;ih 
•I  P. 'IS  u  ct'rtHio  truth,  sW-c  1  have  dissected  them  both 
before  and  af^er.  That  the  6our  of  corn,  or  meal,  is 
formed  of  llie  inner  bark  juices  alone,  I  have  the  most  po- 
sitive proof;  sioccit  is  ual)  in  the  inner  bark  veuels  it  is  to 
be  (o\in<i,  even  trotn  ibe  root:    at  «uch  nov  band  it  grows 
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more  like  wheat,  and  when  the  fourth  knot  is  perfected  the 

meal  is  quite  milky  and  sweet  to  the  taste ;  and  when  the 

embryo  is  ready  to  be  covered  by  it,  as  at  P,  it  is  the  vessels 

P  P  that  convey  the  meal  to  the  embryo,  when  it  is  little  coTiT^ring  the 

more  than  vei^  thick  milk^  which  soon   howeyer  hardens  ™    ' 

when  spread  on  the  embryo,  and  when  the  bads  next  appear 

they  are  covered  by  it,  though  before  absolutely  destitute  of 

it*    As  in  every  other  flower,  each  part  is  prodnoed  by  its 

own  appropriate  matter :    the  male  by  the  wood,  the  female  ' 

by  the  line  of  life  ;  the  bark  produces  the  scales,  and  the 

inner  bark  the  nleal.     Thus  all  concur  with  other  ^plants  to 

show  the  truth  of  that  fact.    All  grain  as  well  as  graaaes  are 

alike  in  theii  formation,  they  differ  only  in  the  quantity  of  A  little  di£. 

weal  with  which  their  seeds  are  covered :    there  is  however  j^jj^^i^  ,nThe 

in  the  grasses  some  little  difference  in  the  mechaoisfla^  but  grasMk. 

Dot  worth  mentioning. 

Though  a  digression  .1  cannot  help  here  giving  a  piece 
of  informatvTp,. which  appears  to  me  of  no  little  consequence.  .r; ._ 

We  suppose  that  seed  to  be  the  finest  for  producing  wheat- 
floor,,  which  has  on  it  the  greatest  quantity  of  meal*     I  hare 
repeatedly  tried  the  experiment,  and  two  gentlemen  bavealiso 
essayed  the  same ;  to  sow  a  part  of  a  field  with  refuse  wbeAt,  ^^^^  wheat 
provided  the  f^  is  perfect.    The  differcD<^  of  product  be-  ^'  **^*"* 
tween  this  and  the  finest  and-  largest  seed  that  could  be  pro- 
cured was, not  to  be  discovered*    Provided  the  embryo  is 
strong,  tbe  quantity  of  meal  on  it  signifies  little ;  for  the 
best  covered^ is  certainly  not  the  strongest  producer*    In 
dissecting  wheat  1  have  always  fovnd  that  seed  with  Aie 
largest  star  or  hilum  gave  the  greatest  returns^  and  not  the  would  save  at 
one  most  covered  with  meal.    Much  care  ahotild  be  taken  °*"^  ^^'' 
to  choose  seed  from  a  field  ivhere  there  has  been  no  smut, 
no  corn  cryptogamia,  and  to  prefer  seed  not  taken  from  a 
thrasliing  machine,  or  lime  and  sand  floor,  for- they  all  in 
some  measure  injure;  the  first  two  indeed  to  a  great  degree: 
but  its  being  only  thin  of  flour  is  far  from  being  against  it, 
on  the  contrary,  the  embryo  is  often  the  stouter   for  it* 
Nature  keeping  the  embryo  such  a  time  without  meal  is 
surely  a  hint  to  us^  and  shows  that  it  does  not  strengthen 
the  plant. 

I  now  turn  to  my  fourth  example  evinced  in  the  palms,  ^^  example 

arums. 
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■rumt,  cbU«,  und  draconliu.  These  have  been  arrari;;e<l 
with  grain  and  );riis(ies ;  but  they  nre  extremely  different  in 
their  formation.  Tliough  ihey  have  (like  the  groHMrs)  do 
apparent  stem  ;  yet  ihey  send  iheir  buds  from  the  root  joat 
before  flowering;  by  enclosing  them  in  wood  veiseUi  the 
buds  being  lied  together  by  the  line  of  life  ;  and  Ihis  slender 
piete  running  up  within  the  cuticle  of  tlie  liaves  unperceived 
till  it  eirikei  out  of  the  t<xillu,  or  bosom  of  the  leaf,  in  a 
bunch  of  flowers.  But  it  in  very  easily  detected  by  dit- 
wction,  if  sought ;  I  have  repeatedly  tuken  it  out  of  itt.  plare 
of  conceal m en t  after  watching  its  )irogresa  from  the  root. 
So  careful  haii  nature  been  to  separate  this  collectiou  from 
the  leaf;  that  there  is  a  double  cuticle  on  the  nay  ujifur  the 
piirpo«e;   and  ]  suppose  to  prevent  the  con  tan  i  nation  ot' 


the  juicee. 

In  the  5lh  example,  that  is  in 
are  known  to  be  formed  in  the 
tmprovLOg  till  they  show  ihemi 
lop  of  the  plant,  merely  by  ihe  I 


ill  bulboDs  roolf,  the  flowen 
'ool,  anil  to  rise  by  degrees 
ilves  perfect  flowers  at  the 
igthening  of  the  peduncle  : 


but  no  perHon  ever  suspected,  that  this  was  a  repetition  of 
the  case  of  all  those  plants  which  rixe  yearly  from  the  earth ; 
that  they  all  equally  draw  their  buds  from  the  root,  and  pass 
it  to  the  top,  in  the  interior  of  one  or  many  woud  vessels, 
according  io  the  sort  or  sice  of  the  Sower.  In  the  ronun- 
tolus  tribeihi'  flower  is  so  complete,  (even  io  the  root)  that 
I  have  taken  it  out,  aud  dissected  it,  pnd  proved  ibat  tlie 
■eeds  are  itlready  formed  in  it.  The  various  parts  of  the 
flower  of  a  bulb  ure  nil  formed;  it  is  only  the  proportions 
Ihiit  are  not  observed  in  lU  earlier  stale.  It  is  a  curious 
truth)  that  certain  parts,  as  the  stameu)  )jerme,  und  nectaries, 
are  much  larger  when  tirst  forming,  than  ihey  are  when 
more  thoroughly  perft  cled.  As  to  ihe  ofl'sets  of  a  bulb  they 
are  merely  s  second  sort  of  bud ;  with  all  the  attendant  parts 
the  same  ;  or  another  sort  ofseed  ;  for  the  diRerencebtlweeii 
these  parts  is  very  trifling,  all  equally  proceeding  from  a 
knot  in  the  liue  of  life. 
pcctriiint  of  I  have  thus  given  on  account,  us  I  promised,  of  the  five 
"'""  '"  dinsioiis,  which  might  well  form  the  foundation  of  a  natural 
method:  us  a  more  important  point  in  physiologj'  than  the 
^nddiog  of  plants  cuuld  not  well  be  found,  or  fixed  on  fot 


id  00  fot      I 
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the  purpose.  I  shall  now  take  notice  of  an  obserTation,  that 
was  one  of  the  first  I  made  when  examining  herbaceous 
plants,  and  dissecting  them ;  **  The  increase  in  breadth  of 
**  the  stems  of  those  plants  at  a  certain  time  of  their  growth.^ 
It  is  DOW  accounted  for  by  the  running  up  of  the  bnds,  as 
this  must  of  course  enlarge  them:  it  however  puzzled  me 
not  a  little  to  comprehend,  why  all  plants,  that  rose  yearly 
from  the  earth,  should  decrease  so  much  when  coming  out 
into  flower;  especially  as  they  must  at  that  time  require  more 
rather  than  less  sap.  But  the  discovery  of  the  b'uds  solves 
the  whole  mystery  :  the  flower  being  within  the  plant  takes 
nearly  the  same  quantity  for  its  support,  and  the  increase  of 
the  stem  falls  wholly  on  the  interior  buds,  which  most  natu» 
rally  accounts  for  it.  1  shall  now  close  this  long  letter  with 
ja  few  words  on  dissections  in  general. 

Will  it  not  appear  by  the  specimen  of  the  heracleum  OirdtMeetioiis 
•pondylium,  fig.  9,  how  very  difllcult  it  is  to  dissect  plants,  *»  g^nexmi. 
and  liow  necessary  it  is  to  take  them  so  as  to  become  ac- 
quainted with  their  continual  variations,  which  are  still 
fpneater  witfain  (if  possible)  than  ajt  tjij?  exterior  ?  bow  impoa- 
sible  that  a  person,  who  only  dissci:ts  a  plant  a  few  times, 
should  understand  it?  I  may  say  without  the  smallest  ex« 
aggeratioD,  that  several  persons  might  give  a  picture  of  the 
<!istection  of  the  same  part  of  a  plant ;  and  each  might  ac- 
jcuse  his  neighbour  of  giving  a  false  delineation,  and  yet  each 
drawinj^  might  be  just  and  true ;  but  taken  at  various  seA-> 
sons^  or  difierent  ages  of  the  plant.    Mirbel  has  given  many 
excellent  specimens  much  nmgnified ;  but  in  some  not  keep-, 
ing  to  the  right  cylinder  his  pipes  do  not  join,  and  appear 
therefore  placed  for  nothing.  Nature  acts  not  in  this  manner: 
all  is  consistent  and  useful ;  and  that  use  most  apparent  and 
easy  to  be  understood,  if  the  plant  is  properly  cut.     To  dis- 
sect a  plant  rightly,  so  as  to  produce  specimens  that  will 
truly  explain  the  nature  and  habit  of  a  plant,  is  no  easy 
thing;  for  it  requires  the  most  perfect  knowledge  of  its  dif- 
ferent parts;  which  is  only  to  be  acquired  by  long  study 
and  constant  dissection.     The  Ist  point  requisite  is  to  be  at- 
tentive to  keep  to  the  right  cylinder,  particularly  if  you  mean 
f  o  hslve  it ;  as  al  hg.  3,  for  if  you  do  not  divide  it  properly* 
you  will  have  the  back  of  the  bud  ij|  oo#  square ;  the  front  in 

another ; 
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tnother  ;  and  no  bud  in  a  third.     In  short»  instead  of  that 
reguYarity  of  figure  with  the  line  of  life  leading  up  to  each 
'     bud  as  in  fi^.  3»  all  will  be  confusion  and  disorder.    I  never 
On  the  »n<tru>  divide  a  plant  without  first  marking  it  with  an  iostrament, 
rwiHWL     '  ^^^  almost  as  many  different  sarts  as  a  surgeon :  to  separate 
the  cylinders  requires  a  very  sharp  and  cutting  instrument, 
»nd  1  am  at  last  driven  to  the  necessity  of  inventing  and  con^ 
triving  my  own* 

I  noticed  above  the  having  frequently  found  instanceii* 
where  nature  makes  use  of  the  same  means  we  should  our- 
selves have  had  recourse  to  in  the  same  predicament:  and 
some  have  expressed  surprise  at  it.  But  why  should  we  be 
astonished?  whence  proceed  the  ideas  of  man»  but  from  the 
suggestions  of  tha(  Creator  whose  works  we  are  studying?  Is 
it  strange  then,  that  w^  should  find  them  alike;  when  pro- 
ceeding from  the  same  source  ?  The  works  of  natore  are 
certainly  infinitely  more  perfect;  and  if  we  studied  them 
with  stricter  attention^  ours  would  borrow  more  of  that.beaa- 
liful  simplicity,  which  so  admirably  distinguishes them«  Still 
both  proceed 'from  Qod  alone ;  though  our  notioiit  aDdi4eas 
%re,  so  contaminated  with  the  feebleness  of  mao^a  nature* 

.  I  am.  Sir. 

Your  obliged  servant, 

AGNES  IBBETSON. 

Fig.  6»  the  first  passing  op  of  the  flower  buds,  or  rather 
tfie  embryo,  as  Q,  to  £drm  the  flower  at  PP. 

Fig.  7  a  horizontal  section  of  the  wheat  -in  the  middle  of 
thf  fourth  knot  Or  band;  where  the  embryo  is  generated  on 
the  line  of  life,  throwing  out  two  buds  at  each  end  ;  aee  RBL 
SS  are  the  bark  vessels  which  form  the  meal. 
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II. 

An  Account  of  some  Experimaiis  on  the  Combinations  ofdif^ 

/erent  Metals  and  Chlorine^  Sfc.    By  John  Davt,  Esq. 

Communicated  bjf  &tr.HuMPHRT  Davy,  Kut.^  LL.D.V 

Se€.K.S: 

Introduction* 

Combinationt  ^^^Ly  brother,  iSir  Humphry  Davy,  appears  tome  to  have 

of  oxjnvratic, ..  ^  ,    •    -t  i  »n     .  -r»   i      •        »  i 

sctd  iimiUt  lo  demonstrated,  jn  his  last  liakenan  L«ecture,  the  existence  of 

•»*»«^«»  ^  •  Pbilos.  'frans.  for  1812,  p.  169.  a  class 
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a  clara  of  bodies  similar  to  metallic  oxides,  and  contistiogof 
metals  in  union  with  chlorine  or  oximariatic  acid. 

These  combinations  are  the  principal  subject  of  the  fol* 
lowinfir  pages.  I  shall  do  myself  the  honour  of  giving  an  ac- 
count of  the  experiments  I  have  made  to  ascertain  the  pro- 
portions of  their  constituent  parts,  and  likewise  of  describing 
some  that  have  not  yet  been  noticed* 

I  shall  have  to  relate  also  the  attempts  I  have  made  to  as*  Doctnne  of 
ce>tain  the  proportioas  of  sulphur  iu  several  sulphurets,  and  l^^^**"^ 
the  experiments  I  have  performed  to  estimate  the  quantitj 
of  oxigen  in  some  metallic  oxides.  The  general  analogy  of 
definite  proportions  led  me  to  both  these  undertakings.  This 
analogy,  it  will  b^  perceived,  I  have  constantly  kept  in  view, 
and  have  had  recourse  to,  both  for  detecting  inaccuracies  in 
my  own  experimitfnts,  and  in  considering  the  results  of  the 
experiment^  of  others. 

As  the  ttomeoclatu re  connected  with  the  old  hypothesis  New  nomen«* 
respecting  oximuriattc  acid  is  inconsistent  with  the  new  views  Mature. 
of  this  substance,  1  shall  venture  to  call  the  compounds-  of 
the  metals  and  chlorine  to  be  treated  of,  by  the  names  which 
my  brother  bat  proposed  for  them*  • 

1.  On  ike  (Jomttnatttms  of  Chlorine  and  Copper;  ^c. 

There  are  two  distinct  combinations  of  chlorine  and  cop-  Oxiaurltde 
per,  both  of  which  maj  be  directly  made  by  the  combustion  ^  combiaet 
of  this  meti^l  in  chlorine  gas.    When  the  gas  was  admitted  two  nJ!^^'^ 
into  an  exhausted,  retort  containing  copper  filiugs,  the  filings  ^*<>oi. 
became  ignitedf  a  fixed  ftiftibU  substance  quickly  formed, 
and  the  interior  of  the  retort  ^ooQ  became  lined  with  a  fine, 
yellowish  brown eublinaate.  The /ormisr  substance  evidently 
contains  least  chlorine,  for  when  it  was*h^ted  ^lone  in  chlor 
rine  gtis,  it  absorbed  an  additional  portion,  and  was  converted 
into  the  latter.    Hence  the  fixec}  compound  may,  in  confor- 
mity with  the  principles  of  Sir. Humphry  Davy*s  nomen- 
clature,   be  called   cuprane,    and  the  yellow   sublimatCt 
cupranea.      \ 

Cnprane  may  be  procured  in  several  other  ways.     It  may  1st  compound  t 
be  obtained  by  heating  together  copper  fihngs  and  corrosive  of'Jopwr"* 
sublimate  ;  and  it  was  thus  first  discovered  by  Boyle^  who 
called  it  re*iiu  of  copper,  from  its  similitiide  tp  common  re- 

iin* 
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Mil.  Two  parts  of  cnrrosive  *iiblimiite,  and  one  part  of 
copp«r  filmgs  I  have  found  lh«  best  pro[>orlioaB  of  the  ma* 
terials. 

kfiflthcr  moAo      |l  may  be  obtained  by  boiling  copper  filings  in  muriatic 
'*'""'^''"scid,  or  by  expoB'>ii[{  tulips  of  copp*^r  partially  immened  in 
this  acid  to  the  almubpheti:,     lu  the  last  instance,  I  have 
found  tlic  ehmigts  connected  wiih  the  fi)riDatir<n  ofcupranc 
rather  complicated  ;  the  copper  exposed  receive«osigea  from 
the  utniOHphere,  and  acid  from  the  ascending  muriutic  acid 
fumes,  and  is  thuH  converted  iuiOBgreeii  iiiEolublesult,  aod 
this,  absorbing  more  tiitiri^itic  acid,   blowly  pusses  into  the 
de]i<|uesceiit  muriute,  which  flowing  iiitolbemuriolic  avid  ti 
changed  by  the  action  of  the  iinniersed  copper  into  cupraue. 
■Biiit*!!  vtiiie      Mr.  PrniiRt,  the  first  modern  iheaiiit  who  examined  cu- 
""'  praiie,  and  who  is  commonly  considered  as  the  fir»t  discoverer 

of  this  compound,  found  it  produced  by  the  action  ofniiiriate 
«1  tin  on  muriiite  of  copper;  he  named  it  white  muriate  of 
copper,  and  ascertuined  that  a  similar  substance  results  froan 
the  de<'om position  of  the  comniiMi  deliquesceat  muriate  by 
heat. 
irwnles  Cuprane,  by  whatever  means  prepared,  possesses  the  same 

•Bomnd  projierties,  )t  is  iusible  at  aheiLt  just  below  that  of  redness; 
and  in  a  close  vessel,  or  a  vessel  with  a  very  small  oriHce,  it 
is  not  decomposed  or  sublimed  by  a  strong  red  heat ;  but  if 
airtOQ  the  contrary,  is  freely  admitted,  it  is  dissipated  in 
dense  white  fumes.  It  is  insoluble  in  water.  It  efTerveicM 
in  nitric  acid,  tt  sitexitly  dissolves  in  murialic  acid,  from 
which  it  may  be  separated  hy  the  addition  of  water,  whicH 
precipitates  it  unaltered  ;  and  it  is  decomposed  byasolulion 
of  potash  ;  or  by  heating  it  with  the  fused  hydruied  alkkli : 
when  it  affords  the  orange  onide  of  cojiper.  lis  colour, 
transparency,  and  texture  appear  alone  to  vary,  tt  is  gene- 
rally opaque,  of  a  ditik  brown  colour,  and  of  a  confused 
hackly  texture;  but  I  have  obtained  it  by  cooling  it  slowly 
after  it  has  been  strongly  heated,  of  a  light  yellow  colour, 
scinitranapareni,  and  crystullixed,  apparently  iu  small 
plates. 
eumpQund.  Cnpranea  is  only  very  slowly  formed  by  heating  CU|)rHt)e 
i«  piocwcd.  i„  cliiorine  ga*.  The  best  mode,  that  I  have  found,  of  pro- 
curing it,  IS  by  (lowly  evaiKirating  tudryuesa,  at  a  tempera- 
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tdrv  nnt  mnrh  than  400  of  Fshrenht 
■nritle  of  i-opper.  Thus  made,  it  has 
and  ihc  isnie  proptrliv!,  u  when  dit«i 
]rtll«<i  coloot,  mid  |)alveruleDt.  Expoi 


tlie  d<;riq  uCscent 
same  appearance 

■tly  formed.   It  is  of  a 

vd  lothei 
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it  ii  coDrerted.  by  the  action  and  abiorption  of  water,  into 
the  dtliquctrcDt  muriate ;  sod  it*  colour,  during  thin  altera- 
tion, chauge*  from  yellow  Gm  to  white,  and  Uatly  to  g 
It  )■  drcoai|KMed  by  beat ;  and  even  in  clilorinegua  when  the 
MperineBt  is  made  on  a  pretty  large  (juantity,  part  of  the 
cUoriiM  i*  expctledf  oud  oBBumea  thv  gaseous  istate,  and  cu- 
pnnc  rmatni. 

I  here  employed  the  flame  methods  for  aicertaiuin;  (he 
proportion*  of  the  ron*tituent  parts  of  both  these  combiiia- 
I'toni.  1  hsvi  M^arated  the  copper  by  Iroiii  and  the  chlotice 
by  mean*  ofnitratKof  lilver. 

A  solutioo  of  80  grain!  of  cuprane  in  nitro-muriiLtic  add,  1 
precipitated  by  iron,  afforded  £1*9  graini  of  copper 
«uh«di  aod  peifectiy  dried. 

A  toJutioa  of  the  tame  <(uant!ty  of  cuprane  in  ti 
prrcipitated  by  nitrate  of  siUer,  afforded  I17-5  graioi  ol' 
horn  Mirer,  dried  till  it  ceased  to  sufler  any  loss  of  weight  by 
cap<Murv  to  a  texoperature  above  500  Fahrenheit. 

Siocc  horn  wlver  contain*  24-5  per  cent  of  chlorine*,  ao 
loa  of  cuprane  appear  to  contain  5i'i  grain*  of  copper 


3S-8ofchloi 
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And  100  B] 
36  chlorine 
64  copper 

100 


in  water,  acidulutt'd  : 
afforded  16'B  grain* 


A  ioWlion  of  40  grains  of  cupni 
vitb  matialic  acid,  precipitated  by 
of  copper. 

AdJ  m  koltitlon  of  20  grain*  ofcupranes  In  w;iter,  prt-cipi' 
tatcd  by  nitrate  of  siKer,  afforded  43  graini  of  horn  ftitver. 


■  Tbia  t  b«**  aMrTtaiord  by  tynibnii 
iiMili'iJ*  nitric  achl,  anil  prFc>pilmt«l 
]KUt4  IS'9  gninsof  fated  horn  •ilirr.     1 
«f  Ike  a^oiocat.  which  «u  nry  eaieCulW  midi 
■ilhlhtlof  KUptolh, 


Ih  murikle  »f 
lu  not  giTc  the  pantcalan  " 
l>«r,iu>r  ibt  mult 
iiidof  olhrf  chcmiali. 

Henc* 
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Hence  100  of  capranea,  otnittiog  the  rery  slight  Iom^ 
appear  to  consist  of 
Component  53  chlorine 

'"^'  47  copper 


Two  other 
Miiiriatet. 


100 

The  (deliquescent  muriate,  and  the  native  moriateof  cop* 
per  of  Peru,  belong  to  a  class  of  compeunds  apparently  dis-^ 
tinct  from  the  preceding  combinations  of  copper  and  chh>* 
rine. 

T^e  ddiqucs.  rpi^g  deliquescent  salt  is  well  understood  ;  and  its  compo- 
sition may  be  inferred,  independent  of  its  water»  from  that 
of  cupranea. 

The  native  muriate  is  less  known,  I  shall  therefore  relate 
the  experiments  1  have  made  on  this  interesting  miaeral* 

the  native  mu«     The  specimen  I  have  examined  is  part  of  a  verj  fine  one, 

ruite  of  Peru,  p^^j^ted  to  Sir  Humphry  Davy  by  William  Jacob,  Esq. 
M.  P.,  and  deposited  in  the  Museum  of  the  Royal  Iostttu« 
tion.  It  consists  of  muriate  and  carbonate  of  copper*  of  ted 
oxide  of  iron,  and  of  green  coloured  quartz.  The  muriate 
is  partly  crystallized ;  the  crystals,  from  the  trials  I  have 
made  of  them,  appeared  to  be  pure,  and  tbey  were,  on  that 
account,  made  the  subject  of  my  experiments. 

lu  prO|ierties»  The  crystallized  muriate  dissolves  entirely  and  without 
effervescence,  in  all  the  acids  in  which.  I  have  tried  it,  an4 
the  deliquescent  muriate  of  copper  is  in  each  instance  form- 
ed, and  a  combination  of  brown  oxide  of  copper  with  thebcid 
employed. 

Heated  slowly  in  a  bent  luted  glass  tube,  connected  with 
mercury,  the  native  muriate  affords  water  and  oxigeo  gas, 
and  the  residue  is  an  agglutinated  brownish  ma^  which  dis- 
solves in  muriatic  acid,  and  gives  a  greenish  precipitate  with 
potash,  and  is  apparently  a  mixture  of  brown  .oxide  of  cop- 
per and  cuprane.  When  the  heat  is  raised^  rapidly  to  red* 
ness,  the  water  expelled  is  impregnated  with  muriatic  acid, 
and  muriate  of  copper.  I  have  obtained  fraim  ,25  grains  of 
the  mineral,  heated  to  redness  till  gas  ceased  to  be  produced* 
just  two  cubic  inches  of  oxi gen.  This  expulsion  of  oxigen 
seems  to  be  owing  to  the  action  of  chlorine  on  the  brown 
oxide  to  form  cuprane;  and  there  is,  I  have^'ascertained,  a 

r  ■  • 
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similtr  prodaction  ofoxigen  when  heat  is  applied  to  a  mix- 
tare  of  the  deliqaesceot  muriate  and  brown  oxide  of 
copper* 

From  these  retoltSj  which  perfectly  agree  with  those  ob«  ^  tt/knn 
tained  by  emintDt  chemists  on  (he  Continent,-  who  have  ex«  of  copper. 
amined  difierent  specimens  of  this  mineral,  it  appears  to  be 
a  sobmariate  of  copper,  differing  in  a  chemical  point  of 
irtew  from  the  deliquescent  salt  merely  in  containing  a  smal- 
ler proftortion  of  acid. 

The  following  experiments  were  made  with  the  design  of  Analynt  of  It 
ascertaining  the  proportions  of  its  constituent  parts. 

50  grains  of  the  crystals  in  powder,  boiled  in  a  solution  «f 
50  grains  of  potash,  afibrded  36*5  grains  of  brown  oxide  of 
copper  heated  jto dull  redness. 

And  20  grains  dissolved  in  nitric  acid,  and  precipitated 
by  means  of  nitrate  of  silver,  afibrded  13*9  grains  of  dry  horn 
silver. 

Hence,  considering  the  deficiency  of  weight  as  indicating 
the  quantity  of  combined  water,  100  of  the  native  submu- 
riate  of  copper  seem  to  consist  of 

73-0  brown  oxide  r  15*8095  chlorine  Itjicsiapjiwas 

16*2  muriatic  acid 


r  15*4 


10*8  water  \-     *47      hidrpgen 

This  analysis,  allowance  being  made  for  the  difference  of 
theory,  nearly  agrees  with  that  of  Klaproth. 

Mr.  Proust,  I  believe,  first  discovered  an  artificial  com-  Methodscr 
pound  similar  to  the  native  submuriate  of  copper.  He  ob-  f*"""*',^^^,,- 
toine?!  it  in  the  preparation  of  the  nitro-muriate  of  copper>  «rti^SSi^^^'°^ 
aqd  also  by  a  partial  abstraction  of  the  acid  of  the  deli- 
quescent Auriate  by  means  of  an  alkalL  I  have  found  that 
it  may  be  procured  in  several  other  ways.  It  may  be  made 
directly  by  adding  the  by d rated  blue  oxide  of  copper  to  a 
solution  of  muriate  of  copper;  and  it  may  be  very  readily 
and  economically  prepared,  by  exposing  to  the  atmosphere 
slips  of  copper  partially  immersed  in  muriatic  acid  ;  and  it  is 
also  produced  by  the  exposure  of  cuprane  to  the  atmosphere. 
Its  production  in  the  last  instance  is  accompanied  with  that 
of  deliquescent  muriate ;  and  the  formation  of  both  seems  to 
be  owing  to  the  absorption  of  water  and  oxigen ;  for  cuprane 

I  have  found,  though  apparently  not  in  the  least  acted  on 

by 


16 


CQMBIIIATION^  OF   OXIMVaiATIC    ACID  AN^  MKTAL9» 


The  results 


Aiiafytii» 


by  dry  oxigen  gas^  is  quickly  changed  when  moistened 
with  water  and  confined  in  a  jett  of  this  gas*  and  there  is  • 
rapid  absorption  of  the  oxig^ue*. 

I  have  not  examined  all  the  speciinens  obtained  by  these 
different  methods  minutely,  though  snniciently,  1  conceive^ 
to  ascertain  their  identity^  and  their  similarity  to  the  native 
compound.  The  colour  of  all  of  them  is  greenish  white,  like 
that  of  the  native^  in  a  finely  divided  state.  When  heated^ 
they  all  afford  water,  oxigen  gas,  and  a  mixture  of  cuprane 
and  brown  oxide  of  copper. 

I  have  analysed  only  the  submnriate  precipitated  from  a 
solution  of  muriate  of  copper  by  a  weak  solution  of  potash. 

Fifty  grains  of  this,  well  washed  and  dried,  boiled  in  a 
solution  of  potash,  afforded  36*3  grains  of  dried  brown  oxide 
of  copper. 

And  20  grains  dissolved  in  nitric  acid,  and  precipitated  by 
nitrate  of  silver,  afforded  12*75  grains  of  dried  horn  silver. 
1|Iiese  renults  difier  so  little  from  those  obtained  with  the 
native,  as  fairly  to  permit  the  conclusion,  that  the  composition 
of  the  artificial  and  native  submuriate  of  copper  is  the  same* 

2.  On  ike  Combinati/MS  of  Tin  and  Chloriuef  Sfc. 

Tin,  like  copper,  is  capable  of  combining  with  two  differ* 
poimdsi  of  tin  ^^^  proportions  of  chlorine.  The  liquor  of  Libavius,  one  of 
%uc  acid.  the  combmatvons,  is  directly  formed  by  the  combustion  of 
the  metal  in  chlorine  gas;  and  the  other^  1  find,  may  be 
produced  by  heating  together  an  amalgam  of  tin  and  calo* 
niel.  Thus  obtaiued,  it  is  similar  to  that  which  may  be 
procured  by  evapotating  to  dryness  the  muriate  containing 
the  gray  oxide  of  tin,  and  fusing  the  residue  in  a  close  vessel* 
Both  are  of  a  gray  colour,  and  of  a  resinous  lustre  and  frac« 
ture;  and  both  inflame,  like  tin  itself,  wheii  heated  in 
chlorine  gas,  and  are  converted  into  the  liquor  of  Libaviaa 
by  the  absorption  of  a  fresh  portion  of  chlorine.  Hence,  at 
the  liquor  of  Libavius  contains  the  largest  proportion  of 
chlorine,  it  may  be  called  stannanea,  and  the  other  com* 
pound  stannane. 

*  I  have  bfevi  informed,  tYiat  submnriate  of  copper  is  sometimet 
fonod  in  tbe  neighbourhood  of  volcanoes,  particularly  in  that  of  Yeso- 
vias.     By  means  of  the  above  facts,  it  is  evident  that  its  prodnctioa 

might  be  accoaated  fur  in  such  sitaatiuns. 

Stannane 


*Two  com* 
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Sunnaaeis  fusible  at  •  heat  beloir  that  of  dull  redni-ss;  it  Ut  compouad* 
bears  tbia  temperature,  if  air  be  aearly  excluded,  vritbout 
undergoiog  any  chao^^e;   but  a  ben  subjected  to  a  heat  aa 
atrong  as   (^ats  will  bear  without  being  fused,  it  appears 
to  be,  from  the  slight  fume  produced,  partiully  decomposed. 

It  affords  the  liquor  of  Libavius  when  heated  with  cor* 
rosjve  sublimate,  nitrtr,  red  oxide  of  mercury,  or  with  the 
hyperozimuriate  of  potash.  In  the  last  three  instances,  oxide 
of  tin  is  also  formed ;  and  with  the  hyperoximuri^:e9  the 
action  is  so  violent,  that  iiifluminatiou  is  actually  produced. 

The  liquor  of  Libavius  and  aurum  musivum  are  formed 
when  siannaiie  is  hv'ated  with  sulphur. 

^tanuane,  by  the  action  of  water»  appears  to  be  converted 
into  the  insoluble  submuriate  of  tin,  and  the  acidulous 
muriate. 

Thestannauea,  or  liquor  of  Libavius  that  I  have  examined,  24  compoond 
was  made  by  beating  together  an  amalgam  of  tin  and  cor*  <^.  liquor  af 
rosive  sublimate,  in  the  proportions  commonly  recommended,    '    ^^^ 
I  have  obtained  this  compoond  in  another  way,  by  treating 
the  concentrated  solution  of  the  peroxide  of  tin  in  muriatic 
acid,  with  strong  sulphuric  acid;   a  gentle  heat  applied  to 
tliis  mixture  contained  in  a  retort,  expels  th^  fuming  liquort 
which  may  be  condf  used,  as  asual.  In  a  cold  receiver. 

The  only  new  and  remarkable  property,  which  1  have  ob»  Its  action  on 
served  the  liquor  of  Libavius  to  possess,  is  its  action  on  oil  of  ?^  ^^^^^P*^ 
turpentine.     1  was  led  to  make  trial  of  it  from  an  idea  of 
Mr  Humphry  Davy,  that  the  combinations  of  the  metals  and  . 
chlorine  might  be  soluble  io  oils.     In  the  first  experiment^ 
when  I  poured  the  fuming  liquor  into  the  oil,  inilammatioo 
immediately  took  place,  with  violent  ebullition  and  pro- 
duction  of  dense  reddish  fumes.    I  have  used  other  specv-  ^ 

mens  of  oil  of  turpentine,  expecting  a  similar  inflammation, 
but  without  its  occurrence,  though  there  has  been  in  everj 
instance  a  considerable  action.  The  mixture  of  the  two 
being  made  in  a  retort  connected  with  mercur}*,  no  gas  was 
generated,  oxide  of  tin  appeared  to  be  formed,  and  a  viscid 
oil  was  produced,  which,  like  the  fat  oils,  left  a  permanent 
stain  on  paper,  and  had  little  smell  or  taste,  and  which,  di« 
gested  with  alcohol,  imparted  something  which  occasioned  a 
permanent  cloudiness  on  the  admimtture  of  water,  and  aa 
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odoiir  to  me  not  unlike  that  of  artificial  camphor.  The 
action  of  the  liqaor  of  Libavius  on  the  pil  of  turpentine  ia 
worthy  of  farther  inquiry.  The  preceding  account  of  it,  I 
am  aware,  is  very  incomplete;  but  I  trust  it  will  serve  to  call 
the  attention  of  chemists  to  a  subjtcl  so  curious. 
Analysts  of  the  To  discover  the  proportions  of  tin,  and  consequently  of 
1st compeund.  chlorine,  in  stannane  and  stannanea,  I  have  taken  advantage 
of  the  superior  affinity  of  zinc  for  chlorTne,  by  means  of 
which  the  tin  is  separated  in  its  metallic  state. 

69*5  grains  of  stannane,  made  by  heating  in  a  glass  tub^. 
with  a  very  small  orifice  an  amalgam  of  tin  with  calomel* 
were,  with  the  exception  of  two  grains  of  metallic  mercury^ 
apparently  a  mere  mechanical  mixture,  entirely  dissolved  in 
dilute  muriatic  acid«  A  slip  of  clean  zinc,  immersed  in  this 
solution  decanted  from  the  residual  mercury,  quickly  pre- 
cipitated the  tin  in  a  very  beautiful  plumose  form;  and  this 
precipitate  collected  on  a  filter,  and  well  washed,  and  dried* 
and  fused  into  one  gtobule  under  a  cover  of  tallow  in  a  smali 
glass  tube,  weighed  42  grains. 

As  therefore  67*5  grains  of  stannane  contain  49  grains  of 
tin,  100  appear  to  consist  of 

62*23  tin 
37*78  chlorine 


100- 

Antlytii  of         As  stannanea  is  extremely  volatile,  ii  is  difficult  to  weigh 

the  2d.  i^  ^itfi  perfect  accuracy.    The  mode  I  adopted  was  to  pour 

it  into  a  bottle  half  full  of  water,  the  weight  of  which  was 

previously  ascertained,  and.  to  infer  the  quantity  added  bj 

the  increase  of  weight, 

81*75  grains  of  stannanea  thus  weighed  in  water,  afforded 
when  decomposed  by  zinc  34  grains  of  \itk*. 

*  A  little  muriatic  acid  was  added  before  the  sine  was  introdaced, 
to  dissolve  tbe  oxide  of  zinc,  which,  in  other  iii^ilar  experiment*,  I 
observed  was  rapidly  formed,  and  which,  from  the  lar^e  qaantity  of 
hidrogen  evolved,  appeared  to  be  owing^  to  the  decompuiition  of  waur, 
chiefly  in  consequence  of  the  galvanic  efFect  of  tbe  coafact  of  the  two 
^tfiierent  metals,  tine  and  tin* 

Heoce 
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HeDce  100  of  staaoanea  appear  to  be  compoeed  of  -  ^ 

42-1  tin 
57*9  chlorine 


100* 
I  am  not  acquainted  with  any  analytical  method  .for. .di- 
rectly affcertainiii)^  the  proportion  of  chlorine  in  either  of  the 
two  preceding^  combinations.  Nitrate  of  siWer,  when  imme- 
diately applied,  will  not  answer  the  pnrpose,  because  the 
oxide  of  silver  is  partially  reduced  by  the  solution  of  stan- 
nane;  and  an  oxide  of  tin  is  thrown  down  in  mixture  with 
the  horn  silver  from  the  liqnor  of  Libavius. 

Mr.  Proust,  to  whom  we  are  indebted  for  very  excellent  ^abmarlate  of 
investigations  of  the  different  combinations  of  copper  and  ^^ 
tin,  first  discovered  a  submuriate  of  tin.     He  found  that  a 
solution  of  potash  precipitated  from  the  solution  of  muriate 
of  tin  this  compound,  and  not  the  pure  gray  oxide  of  tin. 

I  have  obtained  it  by  this  method,  and  all  its  properties,  lu  tuotierties. 
which  I  have  observed^  are  perfectly  agreeable  to  its  sup- 
posed composition* 

It  is  decomposed  by  a  red  heat«  Subjected  to  distillation 
in  a  small  bent  glass  tube  connected  with  mercury,  no  gM 
was  prod  need,  water  containing  muriatic  acid  and  muriate  of 
tin  was  expelled,  and  a  sublimate  like  stannane  was  forfsM, 
and  the  fixed  residue  was  gray  oxide  of  tin.  ; 

It  effervesces  violently  with  nitric  acid ;  and  strong  sui» 
phuric  acid  expels  from  it  muriatic  acid  fumes. 

It  dissolves  without  effervescence  in  the  muriatic  and 
acetic,  and  in  the  dilute  nitric  and  sulphuric  acidn;  and  all 
these  acid  solutions,  as  they  give  a  black  precipitate  with  a 
solution  of  corrosive  sublimate,  appear  to  contain  the  tin  in 
the  state  of  gray  oxide. 

The  complete  analysis  of  this  submuriate  of  tin  is  difficult.  Anmlyiis  of  it 
The  oxide  it  contains  cannot  be  accurately  separated  by 
Dota&h,  nor  can  nitrate  of  silver  be  employed  to  ascertain  the 
proportion  of  muriatic  acid. 

1  have  found  50  grains  of  it,  dissolved  in  muriatic  acid,  to 
afford,  when  precipitated  by  zinc,  31  grains  of  metallic  tin* 
Now  as  this  submuriate  is  similar  to  the  submuriate  of  copper, 
the  analos^y  being  imperfect  only  in  the  latter  containing  the 

C  Q  per^ 
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IMroxidey  tod  the  former  the  protoxide,  it  i&  natural  to  in* 
fer,  that  the  proportion  of  muriatic  acid  is  similar  in  hoth. 
But  the  proportion  of  muriatic  acid  in  the  submuriate  of 
copper  is  apparently  half  of  that  which  exists  iu  the  muriate ; 
hence,  supposing  the  composition  of  the  submuriate  of  tia 
to  be  similar,  100  of  it  will  consist  of 

J70*4  gray  oxide 
19*0  muriatic  acid 
10-6  water 


100- 

^Probability  alone  can  be  attached  to  this  estimate.  I  have 
not  given  the  calculations  by  which  it  was  made,  as  their  data 
are  liable  to  objection. 

,  3#  On  the  Combinations  of  Iron  and  Chlorine. 

two  com-  As  there  are  two  oxides  of  iron,  so  there  are  also  two  dis- 

pouodt  q£  iron  tinct  combinations  of  this  metal  and  chlorine.     One  may  bt 
atlc  acid.         directly  formed  by  the  combustion  of  iron  wire  in  chlorine 
2d  compound.  K^  I  i^  i^  that  volatile  compound  described  by  sir  Humphry 
Davy  in  his  last  Bakerian  Lecture,  which  condenses  after 
sublimation  in  the  form  of  small  brilliant  iridescent  plates.* 
1st  compound.  The  other,  I  find,  may  be  procured  by  heating  to  red'nes^, 
in  a  glass  tube  with  a  very  small  orifice,  the  residue  which  is 
obtained  by  evaporating  to  dryness  the  green  muriate  of  iron ; 
it  is  a  fixed  substance  requiring  a  red  heat  for  its  fusion;  it 
IS  of  a  grayish  but  variegated  colour,  of  a  metallic  splendour, 
and  of  a  lamellar  texture.     As  it  absorbs  chlorine  when 
heated  in  this  gas,  and  becomes  entirely  converted  into  the 
volatile  compound ;  and  as  the  volatile  compound  may  like- 
wise be  obtained  by  heating  in  a  glass  tube,  nearly  closed, 
the  residue  from  the  evaporation  of  the  red  muriate,  it  is  evi- 
dent, that  the  fixed  compound  contains  less  chlorine  than  the 
volatile,  and  that  the  former,  consequently,  may  be  called 
I  ferrane  and  the  latter  ferranea. 
Itftiolution  in      Ferrane  dissolves  in  water  and  forms  the  green  muriate  of 
^^^^^'  iron ;  but  the  solution  of  the  whole  substance  is  not  com* 
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plete.     There  is  always  left  a  small  and  variable  quantity  of. 
black  oxide,  which  may  be  considered,  on  account  of  its  va« 
riability,  in  a  state  of  mechanical  mixture,  rather  than  of 
chemical  union  with  the  ferrane. 

Ferranea  is  entirely  soluble  in  water.    The  solution  is  Solationif  the 
identical  with  the  red  muriate  of  iron,  ^^ 

The  analysis  of  both  these  compounds  is  easily  effeottd  Analjris 
by  means  of  nitrate  of  silver. 

50  grains  of  ferrane  were  pot  into  water:  the  insoluble  oltlwffj 
residue  separated  from  the  solution  by  decantation ;  washed^ 
dried,  and  heated  to  redness  for  a  minute,  previously  moist* 
ened  with  oil,  weighed  3  grains,  and  was  in  the  state  of  the 
black  oxide,  being  attracted  by  the  magnet.  The  solution 
entire,  precipitated  by  nitrate  of  silver,  afforded  102*5  grs  of 
dried  horn  silver/ which  indicating  95*  I  ¥25  grs  of  chlorine^ 
the  proportion  of  iron,  omitting  the  3r  grains  of  oxide, 
appears  to  be  31*8875*  And  beaco  100  of  ferrane  seem  to 
consist  of 

53*43  chlorine 
46*57  iron 


100' 

Ferranea  is  not  easily  obtained  in  considerable  quantities,  and  of  tbf  Sd. 
I  have  been  obliged  in  coofliequence  to  operate  tpon  smaH 
portions.  The  subject  of  analysis  was  procnred  by  sublime 
ation  from  the  residue  by  evaporation  of  the  red  muriate* 
SO  grs  of  this,  in  brilliant  scales,  were  weighed  in  water.  The 
solution,  precipitated  by  nitrate  of  silver,  yielded  53  grs  of 
dried  horn  silver.  Hence  100  of  ferranea  appear  to  oonsisl 
of 

64*9  chlorine 
55^1  iron 


100* 
(Tq  be  mmcluded  w  otir  next.) 
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I'KLSSUHL. 

Tempekatuuk. 

■""• 

181C. 

WM 

Max. 

Mia. 

Med. 

Max 

M  i. 

Med. 

Evap 

Rahi 

7th  Mo. 

JULY'    1 

S  \V 

2970 

2944 

29*570 

63 

52 

57^5 

.09 

> 

2 

Var 

29-56 

29*40 

29-480 

65 

47 

56*0 

— 

•53 

3 

N 

3000 

29-56 

29780 

61 

42 

51  5 

— 

-       4 

S  \V 

30-05 

30-01 

30*030 

61 

42 

51-5 

•45 

5 

s  w 

30-i)*i' 

,Q9'9(> 

29*990 

63 

51 

57-0 

6 

NW 

30127. 

•  30-02 

• 

30-145 

67 

50 

5S'5 

— 

7 

N 

30*29 

30-27 

.JO-280 

72 

51 

6l-5 

•43 

8 

£ 

'307J3 

30-29 

30-310 

71 

46 

58.5 

• 

9 

N  E 

30-33 

3025; 

3U-310 

7a 

50 

6l'5 

10 

N 

30-39 

30-2P 

30-340 

72 

51 

61 -5 

If 

N 

30-29 

30  16 

30-225 

69 

54 

61 -5 

12 

N  W 

30-17 

3016 

'iO-l65 

S6 

41 

53-5 

13 

NW 

30-1!^ 

30- 1(1 

30175 

64 

52 

58-0 

14 

Var. 

30-19 

30- 17 

30-180 

64 

46 

55-0 

•0* 

15 

Var. 

30-17 

30-05 

30110 

69 

50 

59*5 

•01 

16 

£ 

30-OJ 

2995 

30-000 

65 

55 

60-0 

— 

c 

17 

Var. 

30  14 

29'95« 

30045 

er 

56 

61-5 

18 

S  E 

30'^  0 

30-00 

30  050 

75 

56 

65-5 

-37 

19 

S  W 

30*00 

2974 

^29-870 

73 

55# 

64-0 

*17 

20 

W 

29'85 

2970 

29775 

75 

50 

62-5 

' 

•34 

21 

\v 

.29.9(i 

2994 

29-950 

65 

45 

55-0 

•35 

22  S  W| 

30-09 

2996 

29025 

63 

42 

52-5 

— 

•15 

23 

S  W 

1  3009 

2994 

29015 

65 

52 

.58-5 

•^ 

24 

S  \V 

2994 

2978 

29-860 

62 

58 

600 

— 

•26 

0 

25 

s  w 

^9'tb 

2^8 

29-785 

71 

57 

64  0 

'55 

•03 

26 

54  \y 

*  29*85 

29-7J) 

29*820 

68 

49 

58-5 

— 

27 

V^r. 

29-66 

2960 

:9'630 

61 

48 

54-5 

— 

TOO 

28 

S  W 

29*c)0 

'^960 

29655 

64 

50 

57-0 

— 

29 

W 

29*80 

29-6^ 
29*40 

-^9730 

63 
75 

r 

49 
41 

56-0 
58*34 

'55 
2-70 

•22 
3-04 

30*39 

W97^ 

y\kt  obserratioiiH  in  earb  line  of  the  Table  apply  td  a  periotl  of  twenty- four  bonrf 
befinuinp  at  9  A.  M.  on  tbe  day  iadicated  iu  tbe  fintt  column.  A  dasb  denotes  Ihait 
ihe  reault  is  included  iu  t&e  next  following  obiervation. 
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NOTESL 

Seventh  Month.  1.  Mach  wind:  very  cloudy:  rtin  at 
intervals  through  the  day  and  nigbL  2*  Fair  a.  m*  Thun* 
der  showers  with  hail,  p,  m*  3.  Cloody :  a  &H(r  drops  of 
raiiu  4  The  wind  veered  gradually  from  N.  by  E*  to  S«W. 
^.  Wind  moderate.    22.  Thunder  aodhail*^. 


.     RESULTS. 

Winds  vmhahle. 

Bsrometer:  liiflicst  observation  ao'ag inches;  lowest  99*40  inches; 

Mean  of  tbe  period  89'97&  inches. 

TherBKMnetcr:  highest  observation  75^;  lowest  4l«;^ 
Mean  of  the  period  59-34*^* 

ETaporatiou  (in^2l  diys,  the  rest  being  lost  hjr  sn  accident)  970  inches. 

9*04  inches. 


P1.AI8TOW.  L.  HOWARD. 
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IV. 

Chemical  Resemrehes  on  the  Bloody  and  some  other  Animal 
Fhide.  By  William  Thomas  Brandb,  Eeq.^  JP.R.  S. 
Commanicated  to  th(f  Society  /or  the  Improoofnent  ofAni^ 
mat  Chemistry 9  and  iy  them  to  the  Royal  Society*. 

h    Inirodaciwn, 

aN  the  {Allowing  pages  I  shall  have  the  honour  of  laying  Anal jiti  of 
before  this  Society  an  account  of  some  Experiments  upon  >>^i°>*l  '^^ 
the  blood*  which  were  origioaHy  undertaken  with  a  view  to  cult, 
ascertain  the  nature  of  its  colpuring  matter.  The  difficulties 
attendant  on  the  analysis  of  animal  substances  have  rendered 

•  PMlos.  Trent,  lisr  1812,  p.  90. 
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some  of  the  resnltii  less  decisive  than  I  could  have  wished, 
but  I  trust,  that  the  (general  eobclusions  to  which,  they  lead 
vill  be  deemed;  of  sufBcient  iviportance,  to  occupy  the  time 
of  this  bmiy. 

The  existence  of  iron  in  the  hlood  was  first  noticed  by 
Menghiui*,  and  its  peculiar  reS  colour  has  been  more  re- 
cently attributed  to  a  combination  of  that  metal  With  phos- 
phoric arid  by  Messrs.  Foorcniy  and  Va\tqnelii»t*  The 
very  slight  discoloration  occasioned  by  the  addition  of  infu* 
don  of  galls  to  a  solution  of  the  colouring  matter,  under 
circumstances  most  favourable  to  the  action  of  that  delicate 
test  of  iron,  first  led  me  to  doubt  the  inferences  of  those 
able  chemists;  and  subsequent  experiments  upon  the  com* 
binations,  to  which  they  allude,  tended  to  eoDHrni  ray  sonh 
picion,  and  inditced  me  to  give  up  no  inconsiderable  portion 
of  the  titor  which  has  elapsed  since  the  last  meeting  of  this 
Society,  to  the  present  investigation. 

An  exa^mioation  of  the  chyle  and  of  lymph,  in  order  to 
compare  their  composition  with  that  of  the  blood,  formed  an 
important  part  of  this  inquiry ;  especially  as  those  fluids  have 
not  hitherto  been  submitted  to  any  accurateHYialysis,  on  uc- 
coootof  the;  difficulty  of  procunng  them  in«8u#ctent  qnan« 
iities,  and  in  a  state  of  purity.  While  engaged  in  assisting 
Mr.  I^otne  in  his  physiological  researches,  several  opportu- 
nities occurred  of  collecting  the-contents  of  the  thoracic  duct 
under  various  circumstances,  and  in  different  animals  ;  on 
Other  occjisions  Mr.  Brodie.  bath  kindly  furnitl^  me  with  the 
onteriiils  for  experimeBt* 

*  *         IL    On  the  Composilio^i  of  Chyfe. 

The  contents  of  the  thoracic  duct  are  subject  to  much  va* 
riation.  About  four  hours  after,  mi  uoinial  has  taken  food, 
provided  dig.  t  ^n  has  not  been  interrufited,  the  fluid  in  the 
duct  may  be  regarded  as  pure  chyle  :  it  is  seen  eot^ritig  by 
th«  luteals  in  considerable  abundaikce,  and  is  of  a  unifori|i 
wbitetieas-lhrcu^ho^t.    At  loii^fer  period.^  alter  a  m^aJ,  tbe> 


,  ^  Vioceat&as  Menf  hiirai  de  Ferrcarum  Particmlamnk  Progcessa  i||. 
Sangumcoi.    Commirnt.  Acid.  Bonon.  T.  2,  F.  2,  pag^  475* 

^  Systdmc  deu  Conn.  Ch>m.  Vol.  s,  p.      [Vol.  9,  p.  158.     C] 
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quntitj  af  ehyle  begins  to  diminish,  the  appearance  of  the 
flaid  in  the  duct  h  aimiiar  to  that  of  milk  and  water;  and- 
lastly t  where  the  anioMil  hat  fnsted  for  tweiity-four  hours  or ' 
laoger,  th«  Ihoracic  duet  cootaint  a  transparent  fluid,  arhich 

is  pwre  lymph. 

A.  The  ehvle  has  the  Wlowing  properties^  •  ProperUwof 

*  »  •      the  CuTlC* 

1.  When  collected  without  any  admiihifeof  UoOd,  it  is 
aa  opaque  fluid  of  a  perfectly  white  colour,  without  smell, 
and  having  a  slightly  sak  taste,  accompanied  -by  a  degree  of 
sweetness. 

9.  The  colour  of  Htmus  ts  not  affected  by  it,  or  that  of  ^ 

paper  stained  with  turmeric;  but  it  slowly^  changes  the  blue 
eoloor  of  infusion  of  violets  to  green. 

3*  lu  speci&c  gravity  is  somewhiil  greater  than  that  of 
water,  but  less  than  that  of  the  blood ;  this,  however,  ia 
probably  liBl>ie  to  much  variation* 

4.  In  about  ten  minutes  after  it  is  removed  frons  the  duct,  S^pamtes  tnta 
It  assumes  the  appearance  of  a  stiff  jelly,  which  in  the  course^*^  P^^' 
of  tw«nt>'«four  hours  gradually  separates^  into  twoparts,  pro« 
ducing  a  firm  and  contracted  coagolniti,  surrounded  by  a 
transparent  colourteas  fluid*  These  spontaneous  changes, 
which  I  have  observed  in  every  instance  where  the  chyle  was 
examined  at  a  proper  period  after  taking  food,  are  very  si- 
milar to  the  coagulation  of  the  blood  and  its  subsequent 
separation  into  f^rum  and  cra^sumentuin  ;  they  are  also  re- 
tarded and  accelerated  by  similar  means* 

B.  I.  The  coagulated  portion  bears  a  nearer  resenablance  Properties  of 
to  the  casfous  part  of  milk  than  to  the  fibrine  of  theblood.    «*»«  coagulum. 

2.  It  is  rapidly  dissolved  by  the  caustic  and  subcarbonated  Action  of 
alkalis.     With  solutions  of  potash  and  soda  it  forms  pale  ^^^^>S 
brown  compounds,  from  which,  when  recent,  a  little  ammo- 
nia is  evolved.     In  liquid  ammonia  the  solution  is  of  a  red- 
dish hue. 

3.  The  action  of  the  acids  upon  these  different  compounds  acid«, 
is  attended  with  nearly  similar  phenomena,  a  substance  be- 
ing separated  intermediate  in  its  properties  between  fat  and 
albumen.  Nitric  acid  added  in  excess  redissolves  this  pre- 
^pitateinthe  cold,  and  sulphuric,  muriatic,  and  acetic  acids 
when  boiled  upoti  it  for  a  short  time* 

4>  Neither  •Icohol  npr  ether  exerts  any  action  upon  the  ulcoholsnd 

coagulum  ***'*'• 
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coagulttoi  pf  chyle;  but  of  the  precipitate  from  its  alkttlioe 
■olutiou  they  dissolve  a  small  porttoo»  which  has  the  proper^ 
ties  of  apermaceti :  the  remainder  is  coagulated  albumeu. 

5.  Sulphuric  acid  very  readily  dissolves  this  coagolum* 
even  when  diluted  with  its  weight  of  water;  and  with  theas-^ 
sistance  of  heat^  it  is  solubYe  ia  a  mixture  of  one  part  by 
weight  of  acid»  with  four  of  water ;  but  when  the  proportion 
of  water  is  increased  to  six  parts,  the  dilute  add  exerts  lOi 
action  upon  it.  I  was  surprised  to  find,  that  the  alkalis  pro- 
duced no  precipitation  in  these  sulphuric  solutions  whea 
heat  had  been  applied  in  their  formation^  aud  where  a  small 
proportion  only  of  the  coagulum  had  been  dissolwed  ;  and 
was  therefore  led  to  examine  more  particularly  the  changes^ 
which  the  coagulum  had  undergone  by  the  action  of  the 
acid. 

On  evaporating:  a  solution  of  one  drachm  of  the  coagulum 
in  two  ounces  of  dilute  sulphuric  acid  (consisting  of  one  part 
by  weight  of  acid  with  three  of  water)  down  to  one  ounce,  «. 
small  quantity  of  carbonaceous  matter  separated,  and  the 
foltttion  had  the  following  properties. 

It  was  transparent,  and  o#a  pale  brown  colour* 
Neither  the  caustic  nor  carbonated  alkalis  produced  in  k 
"    ^  «ny  i^recipitution,  when  added  to  exact  saturation  of  the  acid» 

or  in  excebs. 

Infusion  of  galls,  and  other  solutions  contmning  tannin, 
rendered  the  acid  solution  turbid,  and  produced  a  more  co- 
pious precipitation  in  that  which  had  been  neutralized  by 
the  addition  of  alkalis. 

When  evaporated  to  dryness,  carbonaceous  matter  wasde* 

posited,  and  sulphurous  acid  evolved,  with  the  other  oaual 

products  of  these  decompositions* 

AettoQ  of  nitric     fi.  On  digesting  the  coagulum  in  dilute  nitric  acid,  cop- 

acid  on  the      listing  of  one  part  by  weight  of  the  acid  to  fifteen  of  water, 

it  was  speedily  rendered  of  a  deep  brown  colour,  but  no 

.other  apparent  change  was  produced  for  some  weeks;  when, 

on  removing  it  from  the  acid  at  the  end  of  that  period,  it 

had  acquired  the  properties  of  that  modification  of  fkU 

which  is  described  by  Fourcroy  under  the  name  of  ade- 


eoMfulum. 


poc 


ire' 


•  Mfm.  lie  TAcad.  des  Sciences,  1789. 
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A  mixture  of  one  part  of  nitrie  aeid  with  three  of  water 
acted  Diore  rapidly  opoo  the  coegulom  of  chyle ;  a  poriioa 
of  it  WAS  ditttolvcd,  and,  when  the  acid  wa«  cart^all  j  de« 
canted  from  the  remainder,  it  was  fiHiiid  to  poaecis  the  pro* 
pertlea  of  pla^e.  But  when  heat  was  applied,  or  whea 
astrooger  scid  was  employed,  the  acttoa  became  more  vie- 
leot,  nitrogen  and  nitric  oxide  gas  were  eiolved,  and  a 
portion  4>f  carbooiic  acid  and  of  oxalic  acid  was  produced. 

7.  Muriatic  acid  in  its  undiluted  state  doe^^  not  dissolve -A ct'»onor  mar 
the  ccmgolnm  of  chyle;  but  when  mi^^ed  with  an  equal'     *^      * 
quantity  of  water,  or  even  nibre  largely  diluted,  it  dist»oUes 

it  with  fiidlity,  forming  a  stniw-coloured  solotion,  which  is  ' 
rendered  turbid  when  the  alkalis  are  added  to  exact  satum- 
tion,-  but  no  predpttate  falls,  nor  can  any  be  collected  by 
filtration.     When  either  acid  or  alkali  is  in  excess  iu  this 
solution,  it  remains  transparent* 

8.  AceUc  add  dissolves  a  small  portion  of  thecoagulum  ofacn^ 
of  chyle,  when  boiled  apon  it  for  some  hours.    As  the  so- 
lution cools,  ii  deposits  white  flakes,  which  have  the  proper- 
ties of  coagulated  albumen* 

9*  The  action  of  oxalic  add  is  nearly  similar  to  that  of  oxalic,  as^ 
the  acetic,  but  ndther  citric,  nor  tartaric  acid,  exerts  any 
action  upon  this  coagulum. 

10.  The  destructive  distillation  of  this  substance  affords  Destnicthr«» 
water  slightly  impregnated  with  carbonate   of  ammonia,  a  <***"»***•"• 
small  quantity  of  thin  fetid  oil,  Akid  carbonic  acid  and  car- 
bu  retted  |iidrogen  gas. 

The  croal  whii*h  reni^ains  in  the  retort  is  of  di0icult  inciner-  CwX^ 
ation  ;  it  contains  a  considerable  portion  of  muriate  of  soda 
apd  phosphate  of  lime,  and  yields  very  slight  tracen  of  iron. 

C.  J*  The  serous  part  of  the  chyle  becomes  slightly  tur-  Propertiet  of 
bid  when  heated,  and  deposits  flakes  of  albumen.  ^?  vTT***  ***^ 

2.  If  after  the  separation  of  tlii?  sulistance  the  fluid  be 
evaporated  to  half  its  original  bulk,  at  a  tem|>erature  not 
exceeding  900*  Fahrenheit;  small  crystals  separate  on  cool*  Crysuls  in  it. 
iog,  which,  as  far  as  I  have  been  able  to  ascertain,  bear  a 
stroug  resemblauce  to  sugar  of  milk ;  they  require  for  solo- 
lion  about  four  parts  of  boiling  water,  and  from  sixteen  to 
tjfcnty  parts  of  water  of  the  temperature  of  60%  They  are 
ipsfingiy  soluble  io  boiling  alcohol,  but  again  deposited  as 
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the  solution  cool*.  At  common  teraperaturM  alcohol  e«erlt 
no  action  upon  thcia.  The  taste  of  their  aqueous  lolutioii 
i»  estremely  swecl.  By  nitric  acid  they  ure  converted  into 
n  "hite  powder  of  very  small  gnltibility,  nnd  having  thtr  pro- 
perl!«s  of  BBccholoctic  acid,  as  described  by  Mr.  Scheele*. 

The  forrn  of  the  crystals  I  could  not  accurately  sscertaia 
(ih  the  htlpof  coniidenihle  maijnifien.     In  one  in- 
stance they  appeared  oblique  »ix-sided   prisms,  but  their 
lerminaiioniwere  imtistinct. 

Some  of  the  crystals,  beiited  upon  a  piece  of  platina  in  the 
flame  nf  a  epirit  lamp,  fnsed,  exlialed  an  odour  similar  to 
that  of  sngar  of  milh,  and  burnt  away  without  leaving  the 
smallest  perceptible re^idunin. 

3.  The  destrnciive  distillation  of  the  serous  part  of  chyle  ' 
afforded  a  minute  qiianlily  of  charcoal,  with  traces  of  pho«- 
phatcof  lime,3nd  of  muriate  of  soda  and  carbonate  of  soda. 

IIT.     Analffiu  of  Lymph. 

The  food  found  in  the  thoracic  duct  of  animah  that  have     i 
been  kept  for  twenty-four  hour^  nithout  food  it  perfectly     | 
transparent  and  colourless,  and  seems  to  differ  in  no  respect 
from  that  which  is  ronlained  in  the  lymphatic  vessels.     It 
may  therefore  be  rej^arded  as  purt  lymph. 
I,      It  has  the  following  propertiesf. 

I.  It  is  raiscible  in  every  proportion  with  water.  . 

3.  It  produces  no  chunge  in  vegetable  colours.  ' 

3.   It  is  coagulated  neither  by  heat,  nor  acids,   nor  aIc»- 
hol :  but  is  generally  rendered  slightly  turbid  by  the  lut    ' 
reagent. 

^  When  evaporated  to  dryness,  the  reniduum  ts  very  small 
jn  ffuanlity,  and  slightly  affects  the  colour  of  violet  paper,    ' 
changing  it  to  green.  | 

S.  By  incineration  ill  a  platina  crucible  the  residuum  ia^' 
fpnnd  to  contain  a  minute  portion  of  miiriute  of  soda ;  but 
]  could  not  discover  in  it  the  slightest  iudications  of  iron. 

•  Ciiemical  Esut«,  No.  XVIl.  ' 

t  Tbr  Irrin  l^iniih  has  bfrn  applied  indEtcrimiaBtcly  to   the  tcan,    - 
in  Iht  mnitrr  uf  rnryilrd  dropsy.  Biid  lu  iDitit  other  ulimil  Buidi.— 
lide  Aikiiis  Diciionary  of  Cheroisiry  and  Mineralogy,  Art.  Lymph. 

6.  In 
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6.  In  ih«  rxamioation  of  ihii  fluid,  I  availed  tnysflf 
wmc   siltantagea   of  those    modes  of  elect 
lyiin,  which  oD  a  Faroier  occusion  1  havi;  diwcribed  to  this 

When  ihc  Ijmph  was  subtnitteH  lo  the  eIet:tTica1  action  nf 
tt  battery,  rooustiug  of  twenty  pairs  of  four  inch  platvs  of 
copper  and  lioCt  there  wai  an  evolution  of  alkuline  mutter 
at  the  motive  aurface,  end  porliona  of  coaguUied  ulbumeii 
were  arparated.  As  far  as  the  smull  quanlitieft  on  whiijh  1 
vperated  enabled  me  (o  asiertain,  muriatic  acid  only  mttn 
evolved  at  the  potiiirt:  surfiice. 

iV.     Some  Rtmarkt  ea  ihe  Anali/tis  ufthe  Stnim  of  Blood, 

Thi»  fluid  hai\M«n  «o  frequeutly  and  fully  examined  by  SemmU 
chemiUa,  that  I  *hall  not  enter  into  a  detailed  account  of  itt 
caiDp<MilioQ,hut  merely  state  such  circumataiicca  reajtectin); 
\\  u  relate  (mrticularly  to  the  present  inquiry,  and  have  not 
hitherto  been  noticed  l>y  the  ei  peri  nieij  la  lists  to  whuoi  I  have 
alinded. 

The  fluid  which  oozes  from  serum  that  has  been  coagu-  Saurhf. 
tated  by  heat,  and  which,  by  physiologists,  is  termed  leronlg, 
is  usually  regarded  a«  consisting  of  gelatine,  with  some 
uncombioed  soda,  and  minute  portions  of  saline  substances, 
such  a*  muriate  of  soda  and  of  potash,  and  pho9|iliate  of 
lime  and  of  ammonia.  Mr.  Bostock  regards  it  a«  mucnsf. 
[  experiments  wluch  1  made  upori  the  serum  of 
former  occasion,  1  was  induced  to  regard  the 
compound  of  albumen  with  exi-ess  of  alkali, 
ler  the  congulatian  of  the  serum  unalogous  lo 
■4li«*.  «f  the  white  of  egg,  and  of  the  other  varieties  of  liquid 
albumen. 

Tu  ascertaia  this  point,  and  lo  discover  whether  grlatine  E\>miiuii« 

earits  in  the  serum,  1  instituted  the  following  experiments. 

Two  Said  onoces  of  pure  serum  were  heated  in  a  water 

bith  until    perfectly  coagulntedr  the  coituulum,    cut  intn 

{accri,  was  directed  for  some  hours  in  fonr  fluid  ounces  of 

•  »M.  Trans   isog,  p.  373,  (Jaara.  vol,  XXVI,  p.  H.] 
t  TaoaaeriwiM  of  ths  Medial  and  Cbirurglul   Socieiy  of  Londan, 
.at  i,  r  '3. 
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dfntilled  water,  which  was  afterward  separated  by  meaoi  of 
»  filter. 

The  clear  liquor  reddened  turmeric  papery  and  afflforded 
a  copious  precipitation  on  the  addition  of  the  iRfusion  of 
l<;sUs»aDd  when  evaporated  to  half  ao  ounce,  it  gelatinized 
on  cooling*  It  was  rendered  rery  slightly  tar  bid  by  tbead*^ 
ditiou  of  dilute  sulphuric  and  muriatic  acid ;  bat  alcohol 
produced  no  effect. 

From  the  result  of  these  tris Is,  it  might,  have  been  coffp» 
eluded,  that  gelatine  was  taken  up  by  the  water,  hot  as  an 
ulkuline  solution  of  albumen  forms  an  imperfect  jelly  whea 
duly  concentrated*  and  as  albumen  and  gelatine  are  both 
precipitated  by  tanoio,  I  was  inclined  to  put  Iktle  reliance 
ao  the  appearances  just  described,  until  1  had  examined  the 
solution  by  the  more  accurate  method  of  electrical  decom- 
position. 
It  contained  Upon  placing  it  in  the  Voltaic  circuit  my  suspicions  were 
uoieD,  jostified,  by  the  rapid  coagulation  which  look  place  in  coor 
tact  with  the  negative  wire.  I  therefore  made  some  other 
experimeats  in  order  to  corroborate  this  result. 

One  fluid  ounce  of  pure  serum  was  dissolved  in  three  of 
distilled  water:  the  conductors  from  a  battery  of  thirty  pairs 
of  foui-  inch  plates  were  immersed  \n  this  solution  at  a  dist" 
ance  of  two  inches  from  each  other ;  the  electrization  was 
continued  during  three  hours  and  a  half,  the  solid  alburoea 
being  occasionally  removed  ;  at  the  end  of  that  period,  no 
farther  coagulation  took  place,  and  a  mere  decomposition  of 
the  water  was  going  on. 
^Qt  DO  gefai-  Having  ascertained  in  previous  researches,  that  gelatine  is 
^^**  not  altered  during  the  electrical  decomposition  of  its  soln- 

tion  carried  on  as  just  described,  my  object  in  this  expert- 
meot  was,  to  ascertain  whether  any  gelatine  rema'ned  after 
the  complete  separation  of  the  albnro^n  had  been  effected. 
1  accordingly  examined  the  water  from  which  the  coagulated 
albutaeo  had  been  removed,  and  found  that  it  was  not  altered 
by  infusion  of  gaUs,  nor  did  it  afford  any  gelatine  when 
evaporated  to  dryness. 
Aertortofm  -      Two  fluid  ounces  of  dilute  muriatic  acid  were  added  to 
ttaucstidoo    one  of  serum.     The  mixture  immediately  assumed  a  gela- 
^  tiuous  appearance ;  it  was  heated,  and  a  more  perfect  coaoro. 

lation 
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lalinn  orthe  albomen  took  place ;  the  liquid  pnrt  was  ^epar- 
>'**!  by  a  (liter.  No  efft-cl  was  produced  upon  il  by  Vnltflic 
rltrtrtcity,  nor  did  inrution  of  gulla  occasion  any  precipl* 
taiion. 

I  Trpntnl  the  first  enperimeDt  nitli  the  addition  of  tnenty  Fanhet  tni  of 
drop*  of  a  solution  of  iaingUi^n   to  the  Berum.      The  W^a'iA  '''    c™!"''*!- 
whtch  DOW  »rparHTed,  after  the  albumen  had  been  entirely 
cmgulaied  by  the  action  of  electricity,  was  copiou&ly  pre- 
cipiisied  by  infusion  of  galls. 

It  may  be  inferred  from  these  experiments,  thai  gelutine  It   eoDain*  «r 
doe«  not  esiat  in  the  »erum  of  the  blood,  and  that  the  se-  j''"'^""^'""" 
roaity  contii^tts  of  albumen  in  combination  with  a  lurge  pro-  mucb  »IkalL 
po«tiQn  of  aVkali,  which  tnodifiei  the  aoticn  of  tlie  reagents 
commonly  employed,  but  which  is  readily  eeparaled  by  elec- 
.1  dec  «in  pot  it  ion. 

Toaacertain  whether  iron  exists  in  the  serum  of  the  blood,  siijth(tt*c«W 
^apornled  to  dryness  in  a  crucible,  and  gradu-  """  "•  "■ 
alljr  redaced  lo  a  coal,  which  was  incinerated  and  digested 
in  moriatie  acid,   to  which  a  few  drops  of  nitric  acid  were 
added;  some  particles  of  charcoal   remnined   iindiisolved ; 

etolutiou  was  saturated  with  ammonia,  which  afforded  a 
oas  precipitatiot)  of  phosphate  of  lime,  accompanied  <vitii 
It  trac«a  only  of  oxide  of  iron. 

V.  S'>me  Eiperimntti  upon  ihe  Coagttlum  of  BIobiI. 

^Ir.  Halchett'i  valuable  researches  on  the  vliemicul  con-  ri.i-ptilam  af 
tliimion  uf  the  varieties  ol  coagulaicd  albumen  have  shown,  ''''*^- 
that  this  sabstance  varicj  but  liille  in  its  properties,  whether 
vblaiaed  fmm  the  crassameo turn  of  the  blood,  or  from  washed 
rausciilv  fibie,  or  other  sources  ;  but  thai  the  proportion  of 
eanhy  and  saline  mutter  is  diiTereiil  in  ihe  different  varieties*. 

It  will  also  be  remarked,  on  referring  to  the  dissertBtian 
wluch  I  hare  just  quoted,  that  the  a^hca  obtained  by  incine- 
ntia]r  the  Cttat  teA  af\er  (he  destructive  distillation  of  albu- 
BCD,  iJiil  Dot  contain  any  oppvecinble  proportion  of  iron. 

AMHOiing  the  existence  of  iron  in  ihe  colouiini;  matter  of  ingoirr 
tlNblaod.  I  mnde  thr  following  espetimenta  upon  the  eras-  "htihat  the 

MOMMan  of  thai  fluid.  beowiPtSa 

T«»  piaU   *>r  blood   were  collected  id  separate  tcsmIs.  I'on- 
•  Pliil,  Trani    isoo,  p.  3*». 

The 
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If  apptared 


This  farther 
cuofifQied. 


The  one  portion  wa«  allowed  to  coagulate  ^pontvoeouftly ;  the 
other  was  stirred  for  half  an  hoar  with  a  piece  of  wood,  to  as 
to  collect  the  coaguluio,  but  to  diffuse  the  priucipa)  part  of 
the  colouring  matter  through  the  scrum.  These  two  portiouf 
•f  coagulum  were  now  dried  in  a  water- lMith»  and  equal 
weights  of  each  reduced  iu  a  platiim  crucible  to  the  state  of 
coal*  which  afterward  was  incinerated.  The  a&bcs  were  di« 
gested  in  dilute  nitromuriatic  acid,  and  the  solution  satu<* 
rated  with  liquid  ammonia»  in  order  to  precipitate  the  phos* 
phate  of  lime,  as  well  as  any  iron  which  might  have  beeo 
present. 

The  precipitates  were  collected^  dried*  and  treated  with 
dilute  acetic  acid,  by  which  they  were  almost  entirely  dit« 
sol  Ted ;  some  very  minute  traces  only  of  red  osiide  of  iron 
remaining,  the  quantity  of  which  wat>  similar  in  both  casesg 
and  so  small  as  nearly  to  have  escaped  observation* 

It  is  reasonable  to  infer,  that;  if  the  colouring  matter  of 
the  blood  were  consticuted  by  iron  in  any  state  of  com* 
binution,  a  larger  relative  proportion  .  of  this  metal  would 
have  been  discoverable  in  the  former  than  in  the  latter  coa* 
gulum  ;  but  frequent  repetitions  of  these  ex|»eriments  have 
shown,  that  this  is  not  f  lie  cum:,  and  the  following  result  ap* 
pears  to  complete  the  evidence  on  this  subject. 

The  colouring  matter  of  a  ];int  of  blood  was  diffused  by 
agitation  through  the  serutij,  from  which  it  was  allowed 
gradually  to  subside,  the  coagulum  having  been  removed  : 
af^er  twenty-four  hours,  the  clear  serum  was  decanted'  off, 
and  the  remainder  containinn  the  colouring  matt^^  after 
having  been  evaporated  to  dryness,  was  incinerated,  and  the 
ashes  examined  as  in  former  experiments.  But  the  traces  of 
iron  were  here  as  indistinct  as  in  the  other  instances  above 
mentioned,  although  a  considerable  quantity  of  the  colonrtng 
matter  had  been  employed. 

The  minutiae  of  analysis  I  have  purposely  ezcludeda  ea 
leading  into  details  which  wonld  exctvd  the  proper  limits  of 
this  ptiper,  and  unnecest^ury  in  the  present  investigation;  I  ' 
shall  now  merely  dwell  on  the  principal  results  which  have 
been  obtained,  and  on  the  general  conclosioiis  which  these 
afford. 

fTo  be  concluded  in  pur  next. J 

V. 
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On  the  Nature  offaUin^  Stars  and  the  large  Mffeors^  in 
Answer  to  Mr.  Jo  UN  Farey,  Senior.  In  a  Letter  from 
Mr.  G.J.  Singer. 

To  W.  NICHOLSON,  Esq. 
SIR, 

J.  HE  appearnncf*  of  a  second  commnnication  from  your  Mr.  Fare>*k 
corroiiondfiit,  Mr.  Farey*  on  the  nature  of  faliini;   8t«rb*,  hypothesis  of 
liaiis  nte  to  otter  a  tew  observatiouH  on  that  subject,  which 
uovkld  have  roUowcd  his  first  paper,  had   not  the  obviously 
hyporht'Ciial  nature  of  his  suggestion  appeared  to  render 
^ny  remark  unneces!>ary. 

Mr.  Farey  i.otices  the  electrical  nature  of  these  appear- 
a:u*e*',  and  thiir  frequent  occurrence  in  "clear  frosty  ni;;ht8," 
and  the  rUar  intervaU  of  •*  showery  weathti  f:"  and  ob- 
serving that  ^uch  "  fttat(-s  of  the  air  are  best  adapted,  by  its 
"  clearnt-5s,  for  siring;  the  smiilier  stars  and  planets,** 
supposes  "  tliat  thc^e  |.h»iioniena  are  occasioned  by  an  al« 
**  mobt  iiifmite  nnuiber  of  satef/itu/^f  or  very  small  moons, 
*•  coiisi-.i.itH'  rt*vo:vin;r  rouud  the  Earth,  in  all  po<:sib!e  di- 
"  rei  lions,  Hiid  appearing  only  during  the  very  short  time 
"  that  Jhtrv  di,»  into  tiie  upper  part  of  the  atmosphere  CHch 
"  timt*  they  are  in  perii(f*e:  and  that  no  step  seems  wanting 
"  ill  tlif*  di'4*^<e  of  this  dip  i.ito  th»'  atin  "iIuti',  und  their 
"  couffijui'iit  bri'^htnts-i,  length,  aiiH  >■  i  w  ,,»as  of  voiirqn^^ 
'*  8cc\,  between  the  snr.illt'st  instnntui' .nus  sfiuofiiifr  stars, 
**  and    the    largtst    nutcors,    (s-irh    as    that    of   August, 

Thj:*  i.s  the  subtunce  of  ATr.  Farry'**  firs^  '  •  mmunVn- Hltasiump* 
t.an  ;  and   api>arentlv  aui*  n    ■•»  to  an  «.wv/.iiy,iow,  that  tV«p  !**^."  '^  ^^•*' 
pSenomeiia  rnay  be  ex,ilaiiud  without  elertr«(  it v  ;  ij' it  6eb!e  without 
cMitt^d.   that    c/ear  weather  and  tlie  ch.uice  of  ttcilii^ht^*^^^''^^^^^ 
mQQiiU^ht,  &c.,  are  essential  for  their  obbervance :  and  that 


icv 


•  Journal,  vol.  XXXIl,  p.  269. 
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planetary  bodies  msj-  move  wUli  itnmrasvTabh  veltieily  ;  bdcL 
apjjeur  luminous  m/y  wlien  ihrii  dip  i»(»  our  aimtifphtrr. 
I  If  we  weie  lo  iiccfdp  lo  all  l^l^^e  iupiio'tfiant,  sllll  I  jirfr* 
'  lUDie  it  would  be  impo^iibli'  uitlioul  u-aitifrst  ubsurcliiy,  to 
refer  two  ajipearaiicta  so  ditiliiict  und  dri<3in  ilur  as  intltuila- 
neov'M  ahooting  stATs,  aod  large  progrtitite  mtieore,  lo  the 


i   ineleors  a 


,cuincd  by  Mri  thtir  occurr 


tnppofted  conditions  for  ttiet 
s>ary.     Mr. 


eof  lui 


but 


tumulus  and   thunder   clouds  abound."     Mr.  Morgan 
scribed  liiein   darting    from    the  vertex  of  a  bright  <.-or 
strraiii  of  the  northi^rn  lights ;  and  Beccana  relates  minulelf 
the  occurrence  of  a  very  remarkable  one,  an  hourafler  gud- 
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9  my  attention  has  been  much  occupied  by 
;  I  have  observed  raany  thousands  of  thrm 
in  various  situations,  end  underalmost  every  possible  diver- 
sity of  circumstances.  Of  the  smaller  meieura  (ihei^hooting 
stars)  1  have  frequently  counted  40  and  SO  in  an  hour,  in 
the  brightest  moonlig/it  nights  of  sumioer.  I  have  »een 
ihem  when  no  cloud  has  been  appareul,  aud  when  the  nt- 
moephere  has  teemed  ijth  clouds;  and  have  ocCBjiouHllj 
observed  them  nhen  the  rays  of  the  Sun  had  scarcely  ceased 
to  illumine  the  atmosphere. 
,  Of  the  larger  progressive  meieors  I  have  seen  but  three! 
one  of  there  occurred  iu  bright  light,  at  6  o'clock  on  A«um- 
mer's  evening.  Its  motion  was  apparently  rectilinear,  andE 
in  a  horizontal  direction  from  cast  to  west.  1  had  an  py- 
porlunity  of  comparing  the  accounts  of  several  other  observi 
ers,  they  nearly  coincn5rd  with  my  own  observalimi.  The 
meteor  left  no  visible  luminous  track,  but  was  followed  bj 
•  luminous  conical  tail  nearly  three  times  the  Kngth  of  iti 
apparent  diameter.  It  hh  the  field  of  view  to  which  I  wai 
conSned,  without  dispersion.  The  second  meteor  I  observ- 
ed at  three  o'clock  in  the  mornin<:,  in  the  month  of  April, 
tB06.  It  descended  in  a  curve  from  a  cons'derable  heighl 
in  the  north  to  within  nu  apparently  short  dlftancc  from  tb< 
Earth,  when  it  dispersed  in  luminous  particles;  it  left  nc 
impression  of  a  luiiiuous  track  ;  its  furm  was  sphericuU  and 
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ill  MZ*  voparrntly  ^nnl  to  the  ftiEl  •it'^on,  ntiich  it  Eurpn»* 
trd  coiiMiIi-rabl^  in  btit^htntiss.  1  luJ  Iwo  intellie«nl  ol>- 
Mrrv>'n>  «ilh  viii:  at  tile  timi^,  and  uii  exreltent  ofpiirtuDitf 
«rta  ■fTort<(^(1  for  ')>■'•  ramparituri,  as  the  mnoa  hus  tViiDin^, 
mnti  iKe  alinwtittf'^  Uiinli-nied  by  c!oui1».  The  Insl  jno- 33. 
gTw»->n'p  neifur  I  bive  huH  'iti  opt'Ttuni'y  ofobaei'vin'i  o^ 
rurml  oaa  clmidy,  bu;  moniilniht  iiii^lit  in  au|?iist  I80B, 
at  v<i«  a'dm'k.  It  wa*  ■mullrt  itmn  oibfr  cF  t:ie  prtrr Jiii^, 
•nd  of  •  bright  red  u.lout;  il  df>cnbcd  o  curve  nf  fthnrt 
radtuv;  il*  tour:^  wui  neurly  from  north  to  south,  ■|i)ieiir> 
iuK  «•••)  •)t>aii|imr>ng  iifarlv  Ht  ihe  mrtniilies  of  iliv  ciiiue 
bontunt«l  bur;  it  disiMriierl  lu  luiuiiioii»  i>articli:i;  iiu  tiuck 
01  irsid  of  li);hl  «us  olmfr* rd. 

Tta«  yMulimTHi<r»  of  stiiuller  meteors  are  very  diflVrent.  Smiller  mot^ 
TKey  nwie  with  inconceiviible  veloiiiy;  their  b^ht  i*  lesii 
hnUiani:  their  courve  u-uully  rectdineur;  iht^ir  uppfuruiiie 
fr«tfaeat,  aud  attendant  011  sIBlea  of  the  BtmoAphere  known 
to  be  moat  connected  wilh  its  eleclricnl  chuiii;es.  Like 
b[;hining  they  mote  fri-qtiemly  ttrLke  from  one  purl  of  the 
■tm'Hphere  to  another,  ihuii  from  ihe  almo^pherc  lo  the 
Enrlh  ;  and  bkc  It  aUo,  when  they  uppe-rto  wnke  the  Earth, 
thry  leave  00  evideucc  of  a  moon,  or  [ilaneUry  body,  having 

La^r)(c  BtetcorB  havt  rarely  dispersed  over  any  spot  within  Diflfei 
rea«i>  of  olxervution.  but  stony  bwlies  ha»e  been  found  :  but  '■'!"' 
thia  bat  not  to  tny  knowledge  been  fver  the  CMe  with  falling 
■tani,  or  me'eors  of  a  siioiiur  naiiire.  From  this  circiim- 
Kanc«,  and  fr.in  the  difltrent  appxtrancc  of  their  light,  lb« 
diHerrut  velocity  with  which  tlicy  move,  the  frequent  ap- 
p«ataticeof  th"  one,  ai>d  the  rurc  nccurti-nce  of  tlie  other,  I 
tliibk  the  two  ktiid<«  of  meteors  are  diitinclly  definedi  and 
drrisivelj  tepa  ruled. 

Uiili  rr|;Bid  lo  Ihe  fctr'nks  of  li([ht  !ometimen  seen  in  the  ocuti 
trark  of  alioolini;  *t«r»,  I  am  rather  inclined  10  think  with  "reiic 
Mr.  V»rry  it  may  be  an  optical  illuki<<n  ;  but  1  confess  this 
(»nclii*i<>n  <a  in  the  hiithe-t  de^ee  donbiful ;  IhooKh  ''"  "^ 
I  appear  'o  nie  capiihle  nf  beinn  eamly  axvr- 
I  eqnnlly  pr>b*ble  elpUnntion*  may  be 
n  af  the  phenomenon.  No  b^ht  was  apparent  in  tne 
(  of  tiUlct  of  the  progrttnee  meteor*  I  have  »b»«rvel, 
I>  2  and 
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and  the  occurrence  of  such  an  appearance  as  an  attendant  on 
rap'd  motioH  may  be  coasi&tently  accounted  for  without  re- 
ference to  optical  illusion. 
Nature  of  In  the  present  state  of  our  knowledge  it  is  certain  no  po« 

these  bodies     gjtjy^,  conclusion  relative  to  the  nature  of  meteors  is  warrant- 
not  yet  ilcar.  .       ,         , 

able;    but,  in  the  absence  of  precise  and  accurate  viewsy 

that  explanation  should  be  preferred,  which  is  most  exten- 
sively applicable  to  the  known  peculiaritiesoftheirappearance* 
The  large  me*      The  larger  progressive  meteors  are,  1  tiiinky  at  present 
^*^°^'  perfectly   mysterious.     They  arc   certainly  not  connected 

with  any  of  the  obvious  phenomena  of  electricity ;  and  the 
chemical  character  of  the  stones  that  have  fallen  when  they 
have  appeared  has  been  adduced  us  a  proof,  that  they  are 
•*  travellers  from  another  planet."  The  uniformity  of  their 
composition  appears  however  to  render  it  probable,  that  they 
are  alvvuys  derived  from  the  same  source,  and  their  light  is 
in  all  probability  the  light  of  combustion. 
Arguments  for      Falling  stars  are  evidently  a  more  simple  phenomenon. 

tlie  smaller      »jij^^  arffuments  in  favour  of  their  electrical  origin  are  nu- 

bemg  electn-  °  .  .        ° 

cal.  merous,  as  will  be  apparent  from  the  following  summary  of 

the  ])riiicipal  facts. 

1st.  Their  light  is  similar  to  the  light  of  the  electric  spark, 

2d.  Their  motion,  like  that  of  electricity,  is  inconceiv- 
ably rapid. 

dd.  They  occur  as  frequently  as  other  electric  changes  in 
the  atmosphere. 

4th.  Their  occurrence  is  most  frequent  after  such  changes 
of  weather,  as  are  known  to  influence  the  electrical  state 
of  the  atmosphere. 

5th.  Their  direction  is  never  constant;  they  move  verti- 
cally, liori/oiif'.illy,  and  at  various  degrees  of  inclination,  in 
all  parts  of  the  atmosphere;  such  is  also  the  case  with 
liglitnini;. 

6lh.  I'he  appearance  of  falling  stars  may  be  accurately 

imitated  by  elcv-tricity ;    and  the  circumstances  on   which 

the  success  of  such  experiments  depend  are  vuch  as  are 

likely  to  occur  in  the  production  of  the  natural  pheciomenon. 

Objections  to      If  more  powerful  evidence  can  be  adduced  in  support  of 

the  phneiary   the  planetary  hypothe^is,  it  may  he  intitled  to  consideration: 

hypothesis.  ^    ^  .    •.  •  •  j  j  * 

in  Its  present  state  it  is  mere  conjecture;  and,  as  opposed  to 

facts 


CEOLOGT  OF   MADEIRA. 

{acts*  and  to  analogy  *  must  be  considert'd  inadmiHsabl  e  ac- 
cording to  the  <t  ct  priiicipl  of  expfritnciiial  inquiry.  A 
few  of  the  circiimstuiK'e!»  o|>j)Obed  to  it  may  be  thus  stated : 

1st.  The  numher  oi  faiiing  btarsy  and  theiryrf^ue/j/,  but 
not  constani  ap|iearan<*e. 

2d.  The  rapidit>  of  their  motion. 

Sd.  Their  traiisifnt  duration. 

4th.  Their  orcurreiii'e  in  a  cloudy  state  of  the  atmosphere. 

6tli.  Their  occurrence  when  the  bright  light  of  the  moon 
renderb  many  small  stars  ur^d  planetb  ii. visible. 

6'th.  Their  appearance  ui  the  lower  as  well  as  higher  btrata 
of  the  atuio»phee. 

From  the  extensive  observations  I  have  made  many  other 
particulars  nii^ht  be  stated,  but  1  trust  what  hus  been  ad- 
vanced will  convince  your  correspondent  of  the  fallacy  of  his 
hypothebib,  and  I  cannot  but  lament  he  should  have  stated 
^ith  buch  apparent  satisfaction  the  discontinuance  of  a  re» 
fereuce  to  the»e  phenoineua  in  Mr.  Foster's  valuable  meteor* 
oIo^ical  obbcriations ;  agieiin<^,  as  1  imagine  every  candid 
inquirer  will,  in  the  propriety  of  Mr.  Foster's  remark,  "  that 
**  it  is  only  by  repeated  and  accurate  observations  of  a 
*'  multitude  of  phenomena,  the  science  of  meteorology  can 
**  be  brought  to  its  reqnied  perfection." 

I  remain,  sir. 

With  great  regard,  yours,  &c. 
Princes  street.  Cavendish  square^  G.  J.  SINGER. 

August  the  10//i.  1812. 
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Sketch  of  the  Geology  of  Madeira :  hy  the  Hon^  IIenry  Grey 
BhNNET.  In  a  letter  (iddrissed  to  G.  13.  Greenovgii, 
Esq.,  F.  jR.  S.    Pres.  G.  .S*. 

il  HE  following  notes  were  taken  during  a  short  stay  I  Geol^g^   of 
made  Ia5»t  summer  in  the  island  of  Madeira.     As  there  ap-  ^***"*  **^^' 
pears  to  be  but  little  known  of  the  structure,  or  of  the  phe- 

•  Traus.  of  tbi-  Gcolog.  Soc.  vol.  I,  p.  39 1. 

Domena 
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nomenfi  wliich  the  strnln  in  tliar  i«1iinfl  exliihit,  ihe  f-illt.win  J 
observHtinns  may  nol  )ji^rlinpf  hi'  wliol'y  iiniifce|ilablf,  I'h'-y 
may  be  raiikidcr'-d  uti  furDibliiitg  il'rcctians  to  other-,  ulitrtf 
to  look  fur  w ■me  of  the  inoit  iiilrri' sting  obitttn;  anil  mny 
sfTnrd  to  future  travellrrB  h  ^mH1l  gin'tion  of  the  iiilormnlinii, 
which  my  Kuif^e,  Or.  Shitler,  sn  lil-erully  (ommuii:rnir()  to 
roe.  Thiit  KeiiikuiuM,  hiiving  Ions  re«itli^c)  in  theitlniiil,  Imd 
repealrdiv  lravir»pd  it,  ui.d  ubb  therfbv  Hble  I<i  ^oinl  nut  lo 
roe  tome  "f  the  rircmnhlHin.t'B  whieh  yvr^  mohl  wmthy  of 
eluniliiBKnii,  purtiruliirly  ihe  nutureof  the  vnrKiiis  Ktiiiia  Umt 


■  >e  expoM-d  lo  view  in  the  de^]'  und  ubrujit  tiillii-v  which  ill- 
lerMct  the  islurid  in  ull  direi'iion».  These  nnlirn  are  uo  \en 
pictiirenjue  lolhe  eytr  dflht-  common  traveller  than  thiy  are 
deeervio);  ol  1  he  atlrntiou  of  the  i^eolu^i^t.  They  ure  iii  ge- 
nerHl  oarro'v  and  dee|i,  the  miminits  of  ihe  tiilln  that  form 
th«ir  bouitdurie*  ure  brnkeo  into  |ieaks  '■■f^urd  and  bare, 
while  ihcir  xidee  are  tovtrrd  with  ihe  redar  and  other  ltee> 
peculiar  to  eouthern  latiludeii.  Hud  with  a  inofuMr  variety  of 
shtubiiand  plaiili,  aiuooif  whieh  tbi^  vrioa  arborea  la  the  most 
beautiful,  and  in  the  );reB<esl  quaiiiiiy. 

The  ii>,.>i  d  ol  Madeira  (lhoi'i;li  I  btrlirvp  tt  never  ha*  been 
■urveyed)  i^-  said  U>  be  «liout  M  inileB  lu  len;ilh,  itiiil  in  lU 
bioadesi  p^irt  abcui  20,  but  ^he  avtrage  brcudih  dues  not 
exceed  15  miles. 

li  ioiimMs  of  a  surcet,.~ion  of  lolty  hills  rittn|;  rapidly  fion 
theaeu,  purtkuUrly  on  the  e^iAlem  and  iiottlieru  extn  inities. 
Tiie  bummits  ol  uian)  of  ihese  rtiii{!es  prebcnt  the  appraiuDCe 
of  what  has  been  ralitd  a  tunlt  land  ;  yei  oci  a-^io^aily  die 
totlnb  are  conical, aitd  %urmounte<l  hj  a  peak,  »hirh  in  ioroe 
inslanres  1  foui'd  lo  br  of  lolpoinar  basalt.  Det-p  tnvines 
or  vuIIitB  descend  from  the  hilU  or  serras  to  the  sea,  and  jn 
the  hollow  of  most  of  them  flowii  a  mil  II  riv  r,  whicb  in  ge* 
neral  IS  ra,.id  und  shallo  .  Tb  &oiloft  e  iluiid  isclay  on 
the  surface,  a'ld  lurge  muHses  of  it  as  liard  as  brick  are  found 
underneath.  Though  there  ate  not  at  present  any  existing 
volcanoes  in  the  island,  jet  the  remains  of  two  crate  are  (o 
be  teen,  one  on  ihe  taster  the  other  on  llie  weelFrn  Bide, 
the  largest  being  about  a  Portuguese  leui;  e,  or  four  English 


V  ibi  g  H 


pf  baviDg  tuffered  the  actiou  of  fire,  yet  1  was  unable  to  dis* 


r  »Dy  <lpp«s.it  of  lulphiir,  and  wus  told  that  none  hud 
no  ht^u  luuiid  ill  tile  island. 

le  fantiiPB  ofstrHtu,  which  I  shall  (enn  generally  lava,  vatictie 

lot  iiiimctous.      I  myself  »aw  but  four,  and   1  wbs  in-  '*" '"  " 

Itirtl  ihru!  «re  no  more  to  be  met  with.     Three  of  them 

nblf  alternalin^  in  the  same  order.     The  Tmt  or 

n  tar*  ia  of  a  rompucl  speritB,  containing  few,  if  any, 

Kubsinnces.  is  of  a  blue  colour,  and  of  n  remurk- 

f  fii-r  ^rain.   Upon  ihal,  the  seeond,  which  it>  a  red  earthy 

-  Una,   r«aiii;  Miiiieliiiieh  !>epnruted    by  bed»  of  clay 

ini)   layers  of  black  ash  and  pumice. 

minute  piece*  of  olivine  ;  somelimea 

form,  and  in  one  place  wa't  of  a  mo- 


I  with  pumice, 
intne^  a  Iiri«niulii 


p  degree  of  hacdnesH ;  the  principal  Bpriug"  of  water  id 
•  intaiid  isiue  from  tliis  slrutiim.  On  the  top  is  the  third, 
a  j^Tiiil  lava,  generally  compact,  though  Ht  timi-ti  near  the 
aiiifacf  very  cellular,  and  containing  much  olivine,  Thii 
turn  lakes  prindpally  the  prismatic  form  of  basalt.  I  have 
»«M'o  it  ill  (he  moHi  perfect  prism"  from  30  to  40  feel  or  more 
in  bei);ht,  the  surface  beini;  covered  with  scoria,  ash,  and 
piim>r«.  Thct-e  maMea  of  lava  contain  more  or  less  of  what 
I  consider  to  be  olivine,  occasionally  carbonate  of  lime  and 
leolite,  which  last  assumen  either  a  crystallized  or  globular 
form,  ot  )a  diffused  in  a  thin  coating  between  the  ditferent 

The  fourth  species  of  lava  is  of  a  coarse  grain,  is  used  for  A  diiiiaci  id 
the  making  of  walU,  aud  the  cororoouest  and  poorett  houhes  """' 
■re  buitt  of  it,  the  blue  and  gray  lavas  being  used  for  the 
cofHogt,  &c  It  works  easier  than  the  two  other  kinds  above- 
meobonrd,  is  more  friable  and  aoft,  and  its  colour  is  a  mix- 
lure  of  btfrWD  and  red.  1  observed  it  in  a  stratum  by  ittelf, 
and  it  did  not  seem  to  have  aoy  connection  with  the  other 
ihrre  kind*. 

These  «re  Ihe  principal  stratified  luvns  that  the  island  af- Viiidin 
'  rdi,  but  in  the  beds  and  rivers,  particularly  in  that  which  in  ilnU. 
1  "Sin  til*  valley  of  (he  Corral,  several  varieties  occur  id  iso- 
I  ■.\*ri  masses  containing  olivine  and  zeolite  in  greater  or  leas 
i.^antity,  knd  exhibing  detached  portions  of  utrutii,  similar 
ti<  iheae  that  are  found  in  the  fossa  grande  on  the  side  of 
\'c«irio«. 

Id 


jl3^ 
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In  the  deep  and  singular  valley  ca'hd  the  Cnrralt  which  I 
had  an  opportunity  of  ex'timiiiiu}^  fur  ttevcal  n  ili'S.  the  led 
and  jjray  lava  alterj.ated  fi  eor  wx  timet*.   Th«*  topi^df  ftome 

Columnar  bt«  of  its  barritr  hills  are  formt'd  of  columnar  basalt ;  here  and 
there  rising  to  u  peak,  or  broken  into  uhat  mi^hi  be  termed 
a  crystalliBed  ridge,  ur  tapei:ntJ^  to  a  point  like  the  granite 
needles  in  the  Mer  de  Glace.  The  columnar  Miuta  art  ioniid 
here  in  all  diiections.     They  dip  usually  to  tiie  sea,  bui  oc« 

I))!^***  casionally  are  dislocate4l  in  the  ujost  abrn|it  manner.  Dykes 

of  la%*a,  ribin^'  perpendicularly  to  the  horizon,  inter^t^t  the 
strata  at  ri(^ht  angles:,  i  haw  one  200  or  300  feet  in  hei;;ht, 
which  cut  through  several  of  the  alternation^  of  Mie  red  and 

Valley  of  the  p;ray  lava.  TIum  valley  of  the  Corral  well  merits  the  most  at- 

Corral.  tentive  examination;  vet  the  journey  there  is  one  of  some 

labour,  and  ihe  walk  down  the  river  that  flows  in  its  bottom 
so  difficult  and  toiUome,  as  almost  to  deter  every  one  from 
the  undertaking^.  We  left  the  town  of  Funchal  soon  after 
day  break,  and  did  i  ot  return  till  between  eight  and  nine  at 
night,  having  been,  during  the  whole  of  that  period,  in  a 
state  of  incea^ant  exertion  on  i  or*>i  back  or  on  foot.  The 
bed  of  the  valley  itself  cannot  be  descended  on  mules  or  on 
horseback.  I'he  wuU  is  ei^ht  or  nine  miles  in  length,  and 
yon  are  compf  lUd  to  rlamber  over  n>ck**,  as  there  is  not  even 
a  track,  or  wiul'»,  in  the  bed  of  the  Mver,  which  is  rapid,  and 
full  of  hi'trp  and  pointed  stones.  Some  of  the  highest  hills 
oCthe  island  border  on  this*  vallev.  St-veral  of  them  rise  from 
the  b^d  of  the  river  in  a  perf>endicnlar  htight  of  1000  or  1500 
feet,  jndt;ing  only  by  the  eye,  and  are  what  the  French  lerm 
taille  ii  pic.  Others  vl"**  broke:*  into  a  succeRsion  of  ste(*p 
descents,  aui!  are  covered  th  frc-ts  uf  wood  and  a  pro- 
fusion of  plaitts.  Down  many  there  fall  sihhII  catamcts  of 
water,  and  some  ore  hoUnwvd  int«»  deej*  recesses,  whence 
issue  from  the  lava  numerous  little  streams  that  contribute 
to  swell  tlje  principa   river   n  the  vaMey. 

As  you  anive  on  ti  e  bri  k  of  »h  Corra  ,  after  a  ride  of 
about  10  miles  from  Funihal  y-n  find  your^^lf  suddenly  on 
the  edge  of  a  precipice,  near  to  which  a  sort  of  traversing 
stair-case  is  cut,  with  a  track  '-  ndi.g  t"  the  bottom.     On 

Wall  of  Uv4>«  the  right  is  a  wall  of  lava  nearly  '  t  rpendicular  from  400  to 
500  feet  in  depth,  composed  of  the  two  species  of  the  red 

and 
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and  fifray,  alterniting  five  or  six  timrs,  and  assuming  in  its 
di«Ioratio:i  the  form  of  a  bow,  both  the  lavas  following  in  a 
regular  b  '*.\(\  the  shape  of  the  cim^e. 

On  the  left  o^'the  stairs  by  whicri  vnu  are  to  descend,  in-  Lava  in  tctj 

numerable  ^»nall  colimns  of  theeri'v  lava  nroiect  from  the  f'"^^****' 

luuins 
•id*' ;  thev  dip  N.  W,  a"d  rhcT  form  in  tjeneral  is  quadran- 
gular; but  I  found  several  of  them  in  prisms  of  three,  five, 
and  six  sides.  They  are  remarkably  small,  and  as  they  lie 
iu  thi<»  bed,  appear  almost  all  to  break  olffrom  each  other  at 
five  or  six  iiu'hiis  in  leagth,  and  I  never  found  them  exceed 
thi«  size.  They  Heem  to  form  a  dyke  that  cuts  through  the 
faorizontal  beds  of  lava. 

At  the  edjje  of  the  descent  there  is  a  projection  or  range  Basaltic  co- 
of  basaltic  columns,  rising  like  a  wall,  tapering  to  the  top,  luroiis. 
and  separatiiJt^  into  lar^e  Quadrangular  prisms.     We  found 
BO  black  ashes  in  the  valley  of  the  Curra/,  though  toward  Volcanic  pt». 
the  bottom  there  are  considerable  strata  of  pumice,  great  ^""*' 
m  arises  of  scoriae,  and  cellular  lava,  and  lava  in  a  state  of  semi- 
vitrification  i  the  whole  presenting  evident  marks  of  an  erup- 
tion, anterior  to  that  which  had  formed  these  various  strata 
of  lava,  which  are  visible  from  the  summit  of  the  hill  to  the 
bed  of  the  river. 

The  dip  of  the  strata  is  in  general  toward  the  sea.     Basal-  Dip  of  the 
tic    columns  shoot   from  the   side  of  tha  ordinary  strata,  •^™^' 
which  are  intersected  by  various  dykes;  and  one  of  these  in 
particular  swept  across  both  sides  of  the  valley.     There  are  Breccia, 
here  also  rocks  of  about   100  feet  in  height,  composed  of  a 
species  of  breccia.     We  examined  one  near  the  church,  at 
the  extremity  of  the  winding  staircase,  forming  the  descent 
into  the  valley,   which   was  composed  of  large  and    small 
pieces  of  lav-.i,  some  of  them  of  many  yards  in  length  and 
depth,  the  angles  being  rounded, and  the  whole  agglutinated 
together  by  a  hard  black  earthy  substance,  that  resisted  all 
the  force  we  could  u^e  lo  break  off  a  piece  of  it.     There  are 
other  rocks  where  the  red  lava  forms  tlie  base,  and  these  are 
toft. 

On  our  road  from  Fonchal  to  the  Corm/ we  saw  a  stratum  Nodules  of 

of  large  nodules  or  balls  of  lava,  composed  of  concentric '*^*  I"  ^°""' 

.  .  .  centilc  lajen* 

layers  sioiilar  to  the  coat  of  an  ouion«  and  lying  one  above 

another 
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another ;  llie  stratniD  cxf>osed  waa  30  or  40  Teel  in  depth, 
and  uppeuifd  to  goduwn  lo  the  bottom  of  ilie  hill. 
>t  toiha  We  also  exBinin^  the  coast  to  the  weetward  of  the  town 
«r  Funchal.  From  the  beach  before  the  town  to  lllhoo 
Castle,  and  beyond  it  id  the  land  ciitlcd  the  Puiila  de /a 
Cms,  the  generul  character  of  the  coast  is  as  follows :  the  red 
Ntoii(;isthi;  apparent  hose  upon  which  rests  a  bed  of  gray  pris- 
matic lavo,  the  alratiim  being  sometimes  frnrn  40  to  lOufeetin 
depth.  At  times  this  gray  lava  rests  upon  a  deep  bedof  sshei 
Bnd  pumice,  agglutinated  together  like  the  prperino  aod  puz- 
sofana  \n  the  vicinity  of  Naples.  The  Bcuria  at  the  surface 
b  remarkably  ihick,  and  all  the  upper  parts  of  the  lam  ap- 
pear tn  be  cellular.  The  general  dip  of  ibe  lava  on  the  coast 
neur  Funchal  ts  to  the  north,  but  near  the  fort  of  lllhoo,  it 
forms  wilh  n  mass  of  pumice,  that  is  intersected  with  slight 
veias  of  carlionale  of  lime  and  zeolite,  a  rapid  angle 
of  detliniition  lo  the  east.  To  the  westward  of  ilie  fort  the 
lava  is  nut  found  for  a  lillle  distance,  and  there  is  nothing 
T>ni  deep  beds  of  pnmice  and  the  at^lutinated  mass  abore- 
meotioned.  These  beds  of  pumice  are  of  various  thickness, 
the  deepest  appearing  to  be  about  4  feel,  and  alternating 
-with  that  strtilum  which  I  have  called  peperino.  In  dif- 
ferent laiities  of  the  pumice  bed,  there  are  large  deposits  of 
black  as'es.  Toward  the  extremity  of  the  strata  the  red 
stone  nppeiirs  on  the  surface  in  a  more  solid  slate,  and  lies 
in  prtsinntic  masses, the  jirisms  being  small,  and  not  exceed- 
ing a  fen  inches  in  diameter.  Their  substance  is  brittle 
and  crumbles  with  esse.  This  stratum  of  red  Ian 
short  continnnnce.  Passing 'a  sm  nil  brook,  it  dips  rapidly 
to  the  westward,  and  in  its  place,  the  gray  lura  is  found  in  a 
confused  though  sometimes  prismatic  form,  and  rise*  from 
the  beach  while  the  red  lava  still  runs  along  the  surface  to 
the  height  of  neur  100  feet,  the  top  being  covered  with  a 
(hick  scori,,. 
(Wide  lo  the  Thereii  aI*o  ill  the  vitinily  of  Funchal,  lo  the  eastward 
of  the  town,  a  fall  of  water,  which,  independent  of  the  ro- 
mantic beauty  of  the  Bilualion,  merits  being  visited  on  ao 
ruuul  of  the  exposure  of  the  twn  strata  of  lava  in  their  relative 
position.  The  hills  are  composed  wholly  of  lava,  some- 
times of  a  prismatic  furmaiioii)  the  red  and  gray  lavas  Wiag 
vlbible 


if-ifa 
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Yiiiblc  CO  bolli  aides  nf  the  vulley.  Near  the  head  of  it,  a 
tt.»:t  ilialarii-c  Iroiii  tli«  cascBile,  tlie  ri-d  Mralum  i»at  the 
boiioiti,  and  about  Gti  feri  higher  it  reupptars,  aad  again, 
ttboHi  aoo  feet  higher,  oltpniating  with  the  gray  bvu.  The 
opper  T«l  tara  dipw  tH|iidly  to  the  BOUtl),  and  the  stratu  ue 
■lis|ni«ed  ill  the  fulluniu^  manner. 


ITb*  tocW,  down  whu'h  the  ca<cBde  fdila,  is  also  internectcd 
th  a  red  ttntjiu  of  about  3  led  wide,  ihnt  traverses  it, 
•ad  dipm  to  the  oeslnard,  and  is  broken  off  by  h  brmid  dyke 
of  grvy  Uia.      It  opiiears  about  30  feet  lii^lier,    and    dip* 
«)^i»  to  the  westward.     Thesub^tHnee  of  the  rtd  rock  iu 
tl>  •  |>laor   is  hitrd,    and    it   breaks  inia   a  colLinmur   form, 
briKijC  bv  far  the  most  compact  uf  the  red  strnia  I  met  with 
^^a  ^  "Uud.      I  Mw  tilis  red  luva  alratil  (he  ialaiid  ofTene- 
^Hbt.  Io  the  naiwurd  of  Saota  Craz,  as  well  ue  iti  the  ueigli- 
^^Bntbuoil  •  f  Orotara. 

I^H^I  have  ihu>  cnde4voured  lo  gWe  you   a  iliglit  sketch  of  The  ulinj 
If     (hat  wbtch  ajipeured  to  me  most  deeerviug  of  attention    in  "* 
th«  isldtid  of  Madeira.     The  short  ^tay  I  was  able  to  make 
iHtrr-  prereiittd  a  more  acciirale  siUTey  of  the  ttiland;  yet  I 
■■«  iTiiouth  to  indoee  uie  to  recoinmeiid  a  careful  pxamina- 
1i*n  «f  tite  Binta  to  those  nho  may  have  more  time  than  I 
hjd  141  •pare,  Biid  more  knowk'd^e  i«   islimnte  the  value  of 
that  whM  h  wat  to  be  aeen.     To  my  miud  the  most  interest-  Mom  b 
ing  geological  faciB  are:   Itt.  The  intefseciion  of  the  lava  by  '"' ^' 
.1)  k«  ■■  r^ghtanslt^  wuh  the  »trute.      2dly,  The  rapid  dip« 
'.]>'_'  HtrBla  muke,  panirularly  the  ove    iiyini;  of  ihut  of  the 
! rttim  Unui,  to   the  eustHHid  of  Fonchal,  where  the  blue, 
.  Tjy.  and   red  lavas  ore  rolled   up  in  one  inasn,  and  lie    in  a 
piHitwu    a»  if  they  had  all  slipped  toj^ellicr  from  a[i  iiiiper 
ttixain.     3<lty,   I'be   eo  om.  iir  frm  of  Itie  lava  it  elf  re> 
and  bei)gc>ieT,d  b\,  t  eds  uf  sco  i*,  sshis.  and 


Ituaiccf  ■  Inch  affords  ae.cong   uigumeut  for  the  rok-a 


|>ii>iDg  on,  and  De  ny 
^^^tuaiccf  vlnch  affon 
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origin  of  the  columns  thems-elves;  and  4th1y9  The  veins  of 
carbonate  of  lime  and  zeolite,  which  are  not  found  here 
in  solitary  pifces  as  in  the  vicinity  of  Etna  and  Vesu- 
vius, but  are  amid  the  lavas  and  in  tlie  strata  of  pumice  and 
tufa,  and  are  difluscd  on  the  lava  itbclf,  and  occasionally 
crvbtullized  in  its  cavities. 


Vil. 

Ou  the  Decomposition  of  Sufphates  by  Heat :  by  Mr.  Gat« 
LussAC,  Member  of  the  Institute^, 

of  heat  Ji^  HE  object  of  Mr.  Gay-Lussac,  in  the  paper  of  which  I 
Doc^Mich  aT    *™  about  to  give  an  abstract,  was  to  make  known  the  effects 
ctMnmonlj       of  heat  on  sulphates ;  and  the  experiments  he  made  for  this 
sD|>p(ftC(L        porpose  led  him  to  results  very  different  from  those,  that 
others  hud  hantily  promulgated  on  no  betfer  ground  than 
prohabiiity.  lUvide  extending  our  chemical  knowledge,  this 
paper  has  the  advantage  of  presenting  immediate  applications 
1o  metiilliiriry,  one  of  the  sciences,  to  the  promotion  of  which 
this  Journal  is  devoted.     It  is  in  this  point  of  view  I  shall 
present  the  labours  of  Mr.  Guy-Lnssac;  and,  that  their  ap- 
plication may  be  more  obvious^  I  shall  take  the  liberty  of 
making  a  little  change  in  the  order  of  his  experiments, 
K4«tToi;  of         lie  observed  the  phenomena  that  accompany  the  roasting 
siil|)httrctted    ^f  ^vx^^ai  foetaUic  sulphurets,  as  well  as  the  results  of  that 
operation:  and  his  experiments  farther  conBrm  the  opinion, 
that  the  formation  of  sulphates  is  unavoidable  in  the  roasting 
of  sulphuretted  ores;  und  that  the  separation  of  the  sulphur 
is  not  complete,  till  these  sulphates  have  been  decoropoaed. 
1  shall  Brst  give  his  experiments  on  this  subject,  and  then 
proceed  to  the  decomposition  of  the  sulphates. 

"  1  knew,*'  says  Mr.  Gay-Lussac,  *'  that  in  several  manu« 
fiMipw  m-irfe  factories  sulphate  of  copper  is  made  by  roasting  the  sulphu- 
\j  ruahting  the  ret  i)  reverberatory  furnaces.  At  Go>»lar  sulphate  of  zinc  is 
W]^  urrt.       prepared  by  a  similar  process.     I  attempted  to  imitate  this 

*  Jottnial  dt>s  MiiiPf,  vol.  XXII,  p.  33:>.    Taken  from  tke  M6ni.  of 
tke  Suciety  of  Arcacil^  vol.  X. 

process 
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process  in  the  small  way,  and  succeeded  completely.  Re- 
peating it  on  sulphuret  of  iron,  ami  on  a  mixture  of  sulphur 
and  black  oxide  of  man^nese,  it  still  aflbrded  me  sulphates. 
The  temperature  at  which  these  sulphates  were  roasted  was 
a  red  heat  scarcely  visible." 

•  •.•....*'  The  formation  of  sulphuric  acid  in  the  ronst-*  Solphuric  arjd 
ing  of  metallic  sniphurets  is  not  peculiar  to  them.     It  takes  farmed  ia 
place  also,  and  much  more  decidedly,  in  the  roasting  of  al-  [^feas^w^  m 
kalinesulplmrets.    I  made  some  sulphuret  of  potash,  which  meiaiilc  sa^ 
remained  fluid  at  a  low  red  heat  as  long  as  it  was  kept  from  ^  ^'*^^ 
the  contact  of  air :  but  as  soon  as  air  was  admitted  freely,  it 
began  to  thicken ;  and  soon  after  it  became  solid,  because  a 
great  deal  of  sulphate  was  already  formed.     1  removed  it 
from  the  fire  to  powder  it,  and  exposed  it  anew  to  the  action 
of  heat.  lo  less  than  an  hour  it  had  lost  its  sulphurous  taste, 
and  threw  down  only  a  white  precipitate  with  acetate  of  lead. 
The  sulphuric  and  muriatic  aci<)s  extricated  nothing  from 
it.     The  sulphuret  of  barytes,  treated  in  the  same  manner, 
likewise  afforded  me  sulphate;  bat  afler  three  hours  roast- 
ing  in  a  red  heat  it  was  still  sulphuretted.  I  examined  these  They  pons  ^ 

two  alkaline  sulphurets,  and  several  metallic  sulphurets,  at  ^^^^^  !.*^M* 

.  stale  ofsul- 

various  periods  of  roasting,  without  ever  being  able  to  extri-  phatei. 

cite  sulphurous  acid  from  them.     Consequently  they  must 
pass  directly  to  the  state  of  sulphates. 

<*  It  is  easy  to  understand  why  the  alkaline  sulphurets  Iteasoa  of  tLii. 
pass  immediately  to  the  state  of  sulphates  in  roasting;  fur 
Mr.  Berthollet  has  shown,  in  the  Memoirs  of  the  Academy, 
that  the  sulphite  of  potash  is  c^inverted  into  sulphate  at  a 
red  heat,  exhibiting  an  excess  of  sulphur  uud  of  alkali.     On 
treating  sulphite  of  lead  in  the  same  way  I  obtained  a  greiit  Oxide  of  lev 
deal  of  sulphurous  acid;  which  proves,  that  the  oxide  of  ?J^*' "^*'^*  f*^^- 
lead  has  a  much  weaker  action  than  potash  on  sulphuric  acid.  a.sh  oii  sujuitu.' 
It  is  probable  however,  that  some  sulphate  is  t'ornicMt  nitli  nc  acid. 
this  oxide  aUo;  and  ifl  rannot  absolutely  affirm  this,  it  is 
because  what  I  found  in  the  residuum  might  proceed  from 
sulphuric  acid  contained  in  my  sulphurous  acid. 

*'  All  the  metallic  sulphurets  however  arc  not  e({ually  atlapt-  All  rrd^Tlic 
ed  to  produce  sulphates  by  roasting.  A  necessary  condition  for  ahke  "7'ih?^ 
the  formation  of  sulphuric  acid  is  its  having  a  base  to  com-  formatiiwi  of 
bine  with  capable  of  condensing  il  vuflficiently.   I  have  taken  su'phwx  arUl. 

sulphuret 


sulphuretof  tin,  u  melal  thai  does  net  combine  wiih  »uTphi 
riL'  UL'id  but  very  dillicultly;  mid  [  huve  loaited  it  in  a  it 
hunt  for  ail  hour,  wiiliout  any  thing  but  t>u1|iljuroii»  xcid 
being  productd.  In  hke  umniier  the  sulphurHs  of  anti- 
mony undbinmulh,  ul'ier  huvin^c  bcHi  rouKirri,  presented  me 
only  vith  tmces  of  sulphuric  utid.  It  niuy  bt-  rtineuibered 
too,  lliat,  if  aulphutes  of  thebe  differtnt  nietuis  be  distillt^d. 
■lino:il  all  the  sulphuric  acid  pHsnes  over,  U5  if  it  hud  been 
alone.     The  affinity  of  the  melal  for  oxigen  rU< 

aMliilrcT.  inttuence.  When  sulphuret  of  silver  is  dittitled  in  a  stone 
retort  with  a  strong  (ire,  it  i«  not  decompused  :  but  if  it  ba 
roasted,  it  decompotea  with  the  greatest  facility,  sulphuroni 
acid  only  is  evolved,  and  the  acid  is  not  oxided. 

loiportint  ciiB      "  Thus,  then,  an  important  circumstance,  ihecondi 

A^^^^g^  lion  of  the  acid,  moditiea  the  phenomena  presented  by  tb« 
metallic  sulphureta  in  roBstintr>  Wher  the 
property  of  cambining  with  sulphuric  acid,  and  cauting  it  to 
undergo  a  certain  degree  of  condensation,  sulphi 
nuys  formed.  When,  on  the  contrary,  they  combine  but 
very  difficultly  with  it,  Eulphurous  acid  only  is  formed, 
which  tiles  oiT,  HS  its  great  ela^ticily  cannot  be  overcome  by 
the  affinity  of  the  metallic  oxides." 

We  fill  now  proceed  tn  the  decomposition  of  the  suV 
phales,  which  is  thi:  prini.'i|ial  subject  of  the  papei 

**  It  was  supposed,"  says  Mr.  Gay-Ltistnc,  ■*  tlrnt^ 

'  SMIUirnno'   •>"'*'*''"'"?  "  meiullic  sulphate,  sulphuric  acid  was  obtained, 
I   lulpluies  if  the   oxide  were  nr>l  susceptible  of  B  farther  degree  of 

dation  ;  or  sulphuruitsacid,  if  itsoxiduiion  mit^ht  becarrieii 
farther.  It  was  ihou^ht  too,  that  all  the  alkuline  an4 
earthy  sulphate*  with  exceas  of  acid  were  brought  bark  fa 
the  neutral  state  by  the  action  of  caloric,  or  entifely 
deeoinpoied,  yielding  ag  the  result  only  sulphuric  acid 
This  theory  is  not  the  expression  of  facta  accuratelj 
observed." 

Effecii  of  "  The  first  sulphate  subjected 

hcM  on  lul-      ^^g  ,[,1,1  of  copper.     Water  first  passed  u 

■»i>per.  <lic  retort  began  to  ^row  red,  wbiti-  vu 

acid  aroi^e,  accompanied  with  a  nebtiU 
strongly  of  sulphurous  acid,  and  in  whicl 
several  times  folluwing,  when  it  had  been 


tionofih 
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therefore  i»as  a  mixture  of  sulphurous  acid  and  oxigen.  As 
thedistillution  proceeded,  it  appeared  to  ine»  that  the  quan- 
tity of  sulphuric  acid  diminished  in  re^urd  to  the  oxigen  gns 
and  sulphurous  acid;  and  conbequetitly  that  less  acid  es- 
caped decomposition  than  at  the  commencement  of  the  pro- 
cess* When  nothinif  more  was  given  out,  I  removed  the  re- 
tort from  the  fire.  The  oxide  had  not  been  fused,  and  it  re- 
tained some  acid  ;  which  proves,  that  at  a  higher  temperature 
it  would  have  been  decomposed  completely*  The  sul- 
phurous acid  and  oxigen  gas  arose  necessaiily  from  the 
immediate  decomposition  of  the  sulphuric  acid.  The  oxide 
of  copper  dissolved  in  fact  in  nitric  acid  without  efferves- 
cence: and  it  is  known,  that  it  does  not  acquire  a  higher 
degree  of  oxidation  in  the  distillation  of  its  Kulphate.  The 
two  gasses  were  to  each  other  in  bulk  nearly  as  two  to 


one. 


**  Though  sulphuric  acid  has  long  been  prepared  by  dis-  DecompoMtiaD 
tillatioo  from  sulphate  of  iron,  and  this  has  been  an  object  of?^  suli.hate  oi 
continual  examination,  attention  has  not  been  paid  to  seve- 
ral circumstances  presented  by  its  decomposition.  It  was 
known,  it  is  true,  that  the  sulphuric  acid  was  always  accom- 
panied with  sulphurous  acid  :  but  as  the  iron  takes  a  higher 
degree  of  oxidation  in  this  process,  it  was  supposed  to  give 
rise  to  all  the  sulphurous  acid  by  decomposing  the  sulphuric* 
Mr.  Chaptal  was,  I  believe,  the  first,  who  remarked,  that  a 
little  oxigen  also  was  obtained.  In  fact,  the  sulphate  of  irou 
undergoes  the  same  decomposition  by  heat  as  the  sulphate 
of  copper:  only  the  results  are  modified  by  this  circum- 
stance, as  the  metal  is  susceptible  of  a  higher  degree  of  oxi- 
dation, the  proportion  of  sulphurous  acid  to  oxigen  gas 
evolved  is  greater.*' 

**  The  sulphates  of  manganese  and  zinc  have  exhibited  to  Sulphates  of 
me  precisely  the  same  phenomena  as  the  sulphate  of  cop-  "^"ganesear* 
per ;  and  therefore   I  shall   not  stop  to  describe  them.     I 
shall  only  observe,  that  the  first  of  these  salts  may  easily  be 
prepared  by  calcining  the  black  oxide  of  nianganei^e  in  a  red 
heat ;  for  after  this  it  dissolves  readily  in  sulphuric  acid.*' 

**  When  concentrated  sulphuric  acid  is  made  to  act  on  Two  sulphates 
tin»  antimony*  or  bismuth,  two  conit)ounds  are  formed.  *'^ **?»•"'""?" 
One,  which  is  very  soluble*  retains  a  great  deal  ot  acKJ,  and 

vcM'y 
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rpry  little  oxide:  the  otb^s  on  the  contrary,  is  formed  of 

much  more  oxide  than  acid,  and  hH<i  little  solubility/' 

Action  of  heat      "  If  the  tiri;t  of  these  compounds  be  distilled,  the  sulphu* 

•uthenu  |.jc  acid  is  volatilized  as  if  it  weie  iilone:  but  if  the  becoiid» 

in  uhich  the  flulpliuric  acid  is  more   strongly  letatned,  be 

subjected  to  distillation,  oxigen  gas  and  sulphurous  gas  are 

evolved." 

nocluctxof  "  '^1^^  salts  that  have    hitherto    been    examined   have 

•iilplutfs  re-    yielded  different  products,  according  to  the  strenjjth  with 

Mill  in  weaker  vvhich  the  sulphuric  acid  is  combined  in  them.     When  it  is 


4egrcts. 


Those  that 
retain  ii  very 
lorcibly  e&»- 
Biinixl. 


Sulphate  of 
silver. 


Sulphate  of 
mercury. 


feebly  retained,  and  has  undergone  no  condensation,  it  is  vo- 
latilized by  heat  as  if  it  were  alone,  without  bein^  decomposed* 
If  it  be  retained  more  forcibly,  part  only  escapes  decomposi- 
tion, and  the  other  part  is  converted  into  oxigen  and  snU 
phurous  acid  gasses.  The  insoluMe  snlpiiatps,  in  which 
there  is  no  sign  of  acidity,  app^arin^  to  retain  the  acid  with 
great  force,  it  is  essential  to  know  what  is  the  action  of  heat 
on  them.*' 

**  I  put  some  sulphate  of  silver  into  an  ur.ooatcd  glass  re« 
tort,  furnished  with  a  tube  for  collecting  the  gas.  When  it 
began  to  grow  red,  the  salt  melte<l,  but  was  not  decomposed. 
Having  taken  it  out,  I  exposed  it  to  :i  more  violent  fire  in  a 
stone  retort ;  and  then  a  greut  d^'ul  of  oxigen  gas  wus  evohed, 
mixed  with  sulphurous  acid,  as  Mr,  Fourc-oy  announced, 
I  did  not  perceive  any  dense  white  fnmes  as  in  th*'  preceding 
experiments,  In'cause  very  little  sulphuric  acid  was  given 
out.  When  the  process  was  finished,  1  found  in  the  retort 
a  button  of  silver  comf>letely  reduced.  Th;i»  the  sulphate 
of  silver  is  decomposed  by  heat  like  the  other  sulphates,  but 
it  gives  out  more  oxigen  than  they  ;on  the  one  hojj<l,  in  con- 
sequence of  the  reduction  of  the  metal,  on  the  other,  because 
it  yields  very  little  sulphuric  acid." 

"  I  afterward  prepared  some  sulphate  of  mercury,  by 
precipitating  nitrate  of  mercury  little  oxided  witti  sulphate 
of  soda.  The  precipitate,  washed  and  dried,  was  exposed 
to  heat  in  an  uncuated  glass  retort.  Srarceh  iiad  this  bi*gnn 
to  grow  red,  when  the  suit  entert-d  into  fuiiiou,  and  it  was 
soon  decomposed*  Very  little  sulphuric  acid  pab<^ed  o%'er; 
and  mercury  sublimed^  with  a  little  sulphate.  The  uther 
products  were  snlphuroui  acid  and  oxigen  gusses  mixed  in 

the 
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ibe^profxtrtion  of  £1*5  to  48-5.  Though  oxide  of  mercor^ 
rrquiNM  k  htgbrr  tt^inperalure  for  its  iMJuction  than  the  os- 
I  '.f  of  diver,  the  sulphale  of  silver  ii  nut  so  readily  decom* 
.:.«!»  ilMt  of  uierttiry.  This  difference  may  ame  in  (jart, 
:'U  ilotibi,  frotn  lh<;  liifference  in  thu  ufliiiitifs  of  the  metal* 
fur  (ul^iuncscid  :  lint  it  qiubI  (l«pvnd  likewltie  un  (he  great 
Tolalility  of  the  mercury.  In  geiif  ral  it  appears  to  mr,  that 
ibr  affiiiiiv.  the  more  or  less  en  by  rrduciblenesH  oftlieme- 
Ul>.  and  their  vAlstiHty,  must  he  oonsidired  aa  (O  many 
ciu**«,  raiNiblc  of  modifying  the  sction  of  caloric  on  their 

*■  frnm  my  first  experiment  with  »>ilphate  of  lead,  not  Sulphate  of 
birii>)c  pm(ila]icd  ■  lempernture  sufFi' lenlly  tiigli,  I  con- 
c)ud<nl,  that  Vt  wat  it'ii  'lecoin|.io''able  by  heat.  But  oa 
hariD^  PKvanie  t©  a  reve'benitory  furr..ite  surmounted  with 
..  rhimneyt  I  oblaiiiinl  its  ili'COjii[j<isilioii,  and  collected  a 
.  -rnt  dcsl  of  oxikfeu  gan  aaii  suli<hurou8  acid.  I  did  not 
jicrcniv  anj  lead  rrdurrd,  or  auy  very  senaible  quanlily  of 
•alptturic  acid.  Jl  i»  ver)  powible,  that  the  separation  of 
the  add  »as  determined  by  the  action  of  the  stone  retort* 
fat  it  waa coaled  internally  with  tii>eou«  folate*.  Be  this  aa 
il  Mafi  it  u  pvidenti  that  the  sulphate  of  lead,  which  is  into- 
loWe  and  oilhout  excea*  of  ucid,  and  the  decomposition  of 
■birh  CAfinot  be  promoted  either  by  the  easy  reduction  of 
Ihe  oxide,  or  by  the  volatility  of  the  metal,  ia  iriuch  more 
'iiliicultly  defam poM^I  by  fire  than  the  acid  and  soluble 
■  iilphalea.  We  may  conclude  therefore,  that  the  inaoluble 
iiijihatea  rniai  the  action  of  caloric  more  than  those  thai  ara 
oiuhle.andlhatthpy^ive  out  much  leas  sulphuric  acid.  But 
■•■  redder  this  concluMOH  still  more  general,  we  must  take  into 
:  r.iisidcfation  the  more  or  leas  ea^y  reduction  of  the  metali, 
■id  ihar  volatility." 

"  ll  may  have  been  observed,  that  the  soluble  solphates  DIffieranca  ba> 
iiclded  more  anlpfauric  acid,  than  thnse  that  are  tusoluble.  '*i*',^)^ 
Alien  the  former  have  lost  a  part  of  their  acid,  their  solu- 
btitj  is  diminubcd,   tlie  acid  remaiaing  is  held  with  mere 


.  V«u  XXXI1I^9ept.  1S1«.  E  fore* 


'  *  Tbii  ItMplciMi  ef  Ibc  aulbor  appears  to  me  well  fuaaded.     Tha 

J  irvalafiuty  of  ibc  usidc  of  lead  fur  earlbi,  and  particaluly  lor  iilcx, 

I  Mai  bttitmU  th*  decumpMitiaa  of  tfac  •alphate,  tf  M  bt  Dot  ila 

I  Tym 


J 


AllMlTne  and 


Anuther  mcvd 

Inl  iulphntes 
bt'hfit!"'" 
lb*  Million  ^I* 
•utphul«(. 
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force,  and  (hen  they  muBt  approach  nearer  the  second.  W» 
two  portions  of  acid  in  metallic  sulphBtes:  oii«, 
which  13  r«ebly  retained,  escapes  without  undergoing  <!«• 
coinpoiiiMon;  the  other,  which  n  retuiiied  more  strongly, 
lupports  a  more  elevated  temperature,  and  in  decomposed 
intusiilphnrouaKcid  andoxigeii  gsa.  These  two  portions  of 
acid,  xhich  we  may  conceive  lo  exist  in  aulphates,  ure  not 
the  same  in  all:  and  it  appears,  all  other  circumstauces  being 
equal,  that,  the  mart:  soluble  a  ^alt  i«,  and  the  gi'eater  its 
id,  the  more  sulphuric  ucid  is  obtuiut^  id  its 
distillatiun.  Hence  it  is,  that  sulphuric  arid  may  be  pre- 
[Mred,  as  is  done  in  GermanVi  by  distilling  sulphate  vf  iron 
or  of  ziac.  The  inKoluble  sutphutes  would  not  be  nay  way 
uhipted  to  this  purpose." 

Mr.  Gly-LuEsac  has  exteuded  his  researches  to  the  aU 
kaline  «nd  earthy  sulphates:  and  he  has  Tound,  that  the 
galta  with  excess  nl'  acid  comiiort  themselres  altogether  aa 
Ihe  metallic  tulphnles;  that  is  to  say,  they  give  out  auU 
phuric  acid,  sniphurous  acid,  und  oxigen.  Those  that  do 
not  admit  an  excess  nf  acid  rlu  nut  yield,  even  if  sulphuric 
acid  be  udded  to  them,  either  sulphurous  acid  or  oKigen 
^a»;  and  nothing  is  obtained  in  distilling ihna  bnttheHcJd, 
that  exceeded  What  was  requisite  for  their  ueutralisatiou* 
behave  the  fliilphatea  f^barytes,  lime)  kc. 

The  atithor,  hpplymg  all  these  facts  to  tlie  roasting  of 
«UlpHatcs,  concludes.... "  that,  when  the  roHsting  is  peiu 
fbrln^  Ut  atemperatnrc  etjital  to  that  at  which  the  auU 
fihfttes  ere  decomposed,  and  still  more  wheu  at  a  higher 
KntperiiTUre,  no  sulphuric  acid  will  be  obtained,  and  all  the 
Sdlplriir  will  be  given  out  in  the  state  of  sulphnrouBacid." 
~"  Beside  This  mode  of  decomposing  sulphalet  bj  heat, 
there  is  another,  which  is  more  convenient,  as  h  doe«  not 
re<luire  eo  high  a  tenipfenilure.  It  is  that  employed  by  Mr. 
Gueniveau  to  llecotnpofe  the  sulphiite  of  lead,  distilling  it 
with  the  stilphuret  of  the  eame  metnl*,  1  satisfied  myself, 
tlwt  "by  treating  the  solphutts  of  iron  aud  copper  hi  lik« 
manner  with  the  sitlphurets  of  the  respective  metals  sul' 
liliujoiis  acid  only  was  obljuiied:  which  proves,  1st,  that  ia 
l^is  way  we-may  separate  the  vulphur  from  metallic  sul> 

■  Sm  Jeiiruai,  vol.  XVllJ,  p.  aos,  -iot. 
i»  -•  -  phutetB 
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pbure(9Ui<]  suTphatt'B;  iA,  that  lo  efTect  this  fle[iiiration  does 
DM  require  to  hi|^i  a  temiierature  as  ii  necessary  to  decmn- 
fon  the  aolphates." 

"  L.B«tly  ill  diitilliog  a  metallic  oxide  and  its  sulphuret,  a  Mrtainc  oxwl* 
gnat  dex)  or  f ulph  urou*  acid  is  obtuined,  and  a  little  nil-  fisi'Hwl  »iih 
phate:  but,  if  the  teioperaiure  be  Rutfidenlly  high,  nothing         *" 
remains  but  «ulpiiuret,  or  merely  oxide,  according  to  the 
jiToportion*  employed." 

"  Now  we  are  acquniated  wilh  the  various  circumstances,  Thonry  afrha 
lh«  may  prtient  themBclifea  in  the  roasting  of  »  sulpliuret,  ""ting  of  ''Ji- 
it  is  e»sy  lo  give  the  theory  of  it.  To  ronst  a  salphuret  is,  at 
tire  Dltioial«  result,  to  Beparatethe  sulphur  by  the  the  sitnul- 
Mneetn  action  of  air  and  heut.  The  products  obtained 
wy  in  generml  according  to  the  temperature,  and  to  the 
mipham  ntssted.  At  an  ordinary  red  heat  these  sulphu- 
Ktfl.  the  iDftal  of  which  combines  but  difficultly  with  sul> 
}Auric  add,  yield  scarce  any  thing  except  sulphurous  acid. 
Those,  CO  the  contrary,  that  condense  it  strongly,  yield  also, 
itistrne,  sulpliurous  acid  ;  but  at  the  same  time  sulphuric 
riad  ti  produced,  which  remains  combined  with  the  osidet. 
At  a  verj  high  temperature,  superior  to  what  would  be  nc 
rfsiary  to  decompose  the  sulphutes,  all  sulphurets  yield 
Mdy  sulpha rous  acid.  When  once  sulphate  is  formed,  it 
I  nay  be  decomposed  ty  a  more  powerful  action  of  heal;  or 
ttill  better  by  lhc«e  paru  of  the  sulphuret,  that  have  not  yet 
uodargoDe  any  change.  In  fine,  when  other  portions  have 
I  loat  thctr  sulphur,  and  are  oxided,  the}  are  capable  of 
^Bbug  the  sulphur  from  those  that  still  retain  it,  and  con- 
^^^PKaag  it  into  sulphurous  acid." 

^^rTheanthorbasavailedhimself  of  the  facility,  with  which,  Exiniinstian 
I^D  the    decomposition  of   sulphates,    the    sulphuric    acid  ^'ti^'of  ^,^ 
jields  its  two  component  parts,  sulphurous  acid  and  oxigen,  )>huiic  arid 
toatcolain  the  composition  of  this  acid.     He  has  found,  «'li>>>'uo«s 
Hut  lOOpartsbymeusureof  sulphurous  acid  gas  take  47*79 
of  oxigeo  gas  la  form  sulphuric  acid  ;  and,  admitting  the 
proportions  given  by  Klaproth  for  the  sulphate  of  barytes* 
he  thence  deduces  the  composition  of  sulphnrous  acid,  which 
is  100.olphurlo  91  "(JS  of  oxigen. 

Mr.  Gay-Liissac  afterward  describes  the  ingenious  experi-  Sulphuric 
K.'nl,  iu  which  he  decomposed  pure  sulphuric  acid  simply  ""^  *«o"^ 
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dbrbcil  by  heat,  by  pa&ning  it  through  an  incandescent  porcetam 
tube,  thus  obtaiaiog  oxit^n  and  sul|ihuraus  acid  gaa., 
This  experiment  explains  the  decompOMtioii  of  Hulphutes. 

*■  All  the  Deutral  or  aeidsuliihaiet,  that  lose  their  acid  at 
a  temperature  below  that  recjuired  for  decompoMng  sul- 
'  phuric  acid,  will  decompose  without  (jiving  out  onigieii  or 
Bulphuroua  acid.  Those,  on  the  contrary,  that  relaio  all 
their  acid  bo  •Irongly  as  to  reM^it  a  heat  equal  or  superior  to 
that  which  decompoises  sulphuric  ucid,  will  give  out  only 
osigen  gus  und  sulphurous  acid.  Lii3tiy,asa  compound 
does  not  equally  reluin  every  portion  of  it«  elements,  there 
aie  sulphates,  the  decomposition  of  which  will  partake  of 
the  two  piceediiig,  and  »hich  will  give  out  sulphuric  ecid^ 
oxigen  gas,  and  aulpliutuus  acid," 

Thus  then,  selling  aside  the  particular  iiiflueace  of  a. 
given  base,  we  should  consider  the  affiuity,  that  unites  tfa« 
sulphuric  acid  to  the  base  with  which  it  form^  asulphate,  as 
a  force  that  enubles  it  to  support  witliout  being  volatilized  u 
beat  sufficient  to  decompose  it ;  while,  if  it  had  been  free, 
it  would  buve  withdrawn  itself  from  the  action  of  the  heat, 
Ipug  before  it  experienced  the  degree  necessary  for  this  de- 
Gompositisn.  But  this  force  of  affinity  is  hkewise  an  addi- 
tional obstacle  to  be  overcome  by  the  action  of  heat :  and 
tliiii  obstacle  is  very  considerable,  Hhea  the  base  undergoei 
no  alteration  by  heat,  as  the  oxide  in  t))e  sulphate  of  lead, 
and  the  fixed  alkalis  in  their  sulphates. 

The  paper  contains  many  other  very  delicate  researches  of 
considerable  importance  to  the  chemical  theory  of  MvenI 
phenomena,  but  1  shall   here  finiih  my  abstract  with  the 


following 


"  Conclution. 


Lacid  by  t 
i2iif, 
: 


"  lit.  All  the  metallic  sulphates  are  decomposable  by 
the  action  of  heat,  affording  results  that  depend  on  the  at- 
tiuityof  the  metals  for  sulphuric  acid.  The  sulphates  in 
which  the  acid  is  but  little  condensed  yield  only  sulphuric 
acid  by  distillation.  Those  that  retain  it  more  ati-ongly,  and 
isoliihle,  give  out  sulphurous  acid  and  oxigen  gas. 
Lutly,  those  that  hare  jiropertiei  common  to  both  the 
[irecedin|^ 
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prmdiitg.  iinJ  which  are  acid  and  inaoluble,  give  out  »ul- 
pluinc  actd,  oxi^n  s"^!  ""<'  sulphurous  acid. 

%A.  Id  th«  roabtin);  of  nieUlliC«u)phur<:lB,  the  products  metillie  lat- 
nry  accnnlioit  ti  the  temperature,  sod  according  to  the  I'huKti, 
Milpburci.  At  a  very  high  lem|kernture,  sulphurous  acid  is 
g<*efi  unl  in  quanlitieaso  much  the  grcBter  iu  proportioD  u> 
tlw  oside  is  rspable  of  condensing  it  more  slrun^ly  ;  and 
vheo  it  ha»  but  n  very  weak  uffinity  for  it)  no  sulphurous 
■cid  ■■  fonaed. 

"  3d.  All  the  earthy  sulphates,  nhich  are  naturally  acid,  trntthf  ml. 
are  decomposable  by  fire,  giving  out  gillphuric  acid,  oxlgea  phitci, 
gas,  Btid  lalphurous  acid. 

"  4ili.  Tlie  oeutral  alkaline  sulphates  are  not  decompoaa-  'n't  »lkalinB 
bTc  b/  fire,    thai  of  ammunia  txctpled  :  but  when  they  are  ""!''»"='■ 
c^ble  of  forraiag  crystallizable  salts  with  t^cess  of  add, 
CMidnning  it,  and  diminishing  its  volatility,  port  of  this 
acvta  of  acid  is  changed  iato  oiigen  gas  and  sulphurous 
aod. 

**  Stlt.  Sulphate*  treated  in  the  fire  with  phosphoric  or  Actkai  of 
lioracicacid  yield  aulphuric  acid,  oxigen  gas,  and  sulphurous  P^^^°"' 
•cid.  :ic.d. 

'•  6th.  Solfihilfic  acid  is  compoced  of  100  parts  sulphur-  composition 
•OS  gas,  and  47-79  oxigen  gas,  by  measure.  of  tulphunc 

"  Jtl".     100  parts  of  sulphur  by  wei^t  require  50fil  of^^''"'* 
siigen,  to  conrert  them  into  sulphurous  acid,  and  85'70  to 
firm  sulphuric  acid. 

"  8th.  Sulphuric  acid  is  decomposable  by  heat  alone  into  Sulplmrtc 
eiigcii  ga«  aod  sulphurous  acid  gas. 

"  gih.  A  great  elevation  of  tempera 
to  the  pTodoction  of  sulphuric  avid  ;  on  the  contrary,  it  is  of  mlpbui 
detrimental  to  it.  The  intlant  of  the  combustion  of  sul- 
phur, suIphoroBs  gas  only  is  obtained,  wheiher  it  take  place 
in  the  open  air  or  in  oxigen  gas;  and  the  sulphuric  acid 
obtained  iu  leaden  chambers  must  be  the  result  of  the  action 
vf  nitrous  gas  and  6f  the  air  on  the  sulphurous  acid,  as  xell 
as  of  the  action  the  last  mentioned  gas  exorts  on  oxigei) 
by  mmu  of  iirater< 
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lETEOROLOGlCAL  instruments.it  is  true,  are  but 
modern  uc<)Di!.itiont  to  science;  jet  observations  with  them  ' 
have  beei>  pursued  so  steadily,  and  in  so  many  different  cti- 
mates,  that  we  have  reason  to  be  equally  astonished  at  the  ' 
imperrectioo  oftheir  theory,  and  of  the  few  iieeful  applies-  | 
tloni  they  fiirnisih.  Perhaps  the  eliier  reason  of  this  is  to  be 
found  in  the  nature  of  the  llieatre  on  which  these  ekperi>  | 
lade  almost  esclusively  to  the  present 
naiiy  joint  causes  concur,  in  the  raidst  of  ] 
ir  coiitineuls,  lo  complicate  results  essenlially  so  different  I 
and  GO  delicate!  The  observer  on  the  ocean,  on  the  contrary, 
left  lo  the  exclusive  iufluenee  of  the  air  and  water,  may  give 
greater  precision  and  developeraent  to  his  experimeuti,  and 
deduce  conchiiiions  more  exact,  and  more  general  in  their  I 
application.  It  is  not  my  intention  here  to  enter  into  what 
I  had  myself  an  opportunity  of  doing  in  this  way  araid  so  ' 
nany  seas,  repeating  my  observations  daily  at  six  o'clock  ' 
morntng  and  evening,  at  noon,  and  at  midnight ;  but  to  con-  ' 
fine  myself  to  a  ftw  experiments,  which  appear  to  me  more 
itamediately  connected  with  the  health  of  mariners. 

[1  this  class  I  conceive  may  be  placed  a  seriea  of  tablet  of 
^^Kuhh'^"'  ^^'  variation  of  the  barometer,  hygrometer,  tind  tbermo- 
ie«mMi.  ureter,  and  of  the  temperature  of  the  sea  at  its  surface,  taken 

Bt  every  hundred  leagues  for  95  degrees  of  latitude;  an  on- 
tjeriaking  that  appears  to  me  as  new,  as  it  is  tBpable  of 
becoming  at  a  future  period  of  ini portance  in  preserving  the 
health  of  seamen.  By  multiplying  tables  of  this  kind,  con- 
structed with  as  much  care  as  1  employed  in  it,  we  should 
soon  have  a  kind  of  meleorological  hydrography,  equally 
indispensable  to  the  natural  philosopher  and  the  physician. 
The  latitude  and  longitude  of  a  part  of  (he  sea  bung  giveot 
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•e  might  find  by  these  (aWe*  the  general  state  of  the  nt- 
iitOTphere  •nd  water  prrtainhig  to  it ;  sitd  thus  aicertnin  its 
iiiflufiice  oEi  the  mariners  who  traverse  it,  and  the  aniinaU 
that  people  IL 

la  my  meteorological  ktiours,  honever,  I  had  iu  view  nn 
object  (till  wore  esseQlUli  and  more  immediately  ust^Ful  to 
KCaiuen.  Theory  and  experience,  in  fact,  leem  to  nnite  to  chief  n 
prove,  that  the  chief,  if  not  the  exclusive  cause  of  scurvy  is  """y- 
Doitture,  whether  combined  with  heat,  or  with  cold.  This 
epioion,  which  Mr.  Kersudeii  has  particularly  tinfolded  in 
hi*  cxc^lent  diMertation  on  this  subject,  and  which  my  owa 
diHilera  coufirraed,  led  aie  to  consider  it  as  a  duty,  to  direct 
B>y  ii>quiriM  to  this  siiUjecl;  oiid  to  pursue  them  with  the 
rooTt  core,  ai  I  had  the  advantage  of  being  the  first  to  tra- 
venr  the  teas  iritl)  an  liygrometical  instrument  capable  of 
beiag  cOQipBTed  with  otlier>>,  that  of  de  Sausture,  executed 
by  Richer.  Bi-sideSt  Mr.  Halle,  to  whose  loBlructions  and 
adnce  I  am  w  much  indebted,  recommended  observations 
i  kind  to  me  at  my  departure;  and  the  desire  of  te«- 
iffiiig  mj  ^dtode  to  liim,  at  least  by  my  zeal,  was  a 

(werfol  motive  with  me  to  underlnkc  them. 

Indvpcodant  of  my  other  meteorological  researches,there-— .         ,    , 

Eatc,  1  ioipoeed  on  myself  (he  task  of  making  particular  obtentuoiu. 

V«ipeT)m<:nt*  on  the  comparalire  state  of  ditTcrent  parts  of 

'.     Every  ten  daj;*,  at  noon  and  at  midnight,  I 

rent  from  tlie  poop  liencalii  the  quarter  deck  and  fote- 

',  thence  to  the  gunrooBi,  and  lastly  to  the  hold,  where 

I  no^  mynell'  to  be  »hul  up  for  half  an  hour,  to  obtain 

wtlU  more  exact,  and  more  accurately  comparable.  The 
nptwBi  who  hud  requested  me  to  communicate  to  him  the 
Ve«alt«,  and  tranMrribed  them  into  bis  journal,  always 
afTordedme,  as  I  must  candidly  confess,  every  possible  con- 
venience for  this  purpose;    and  in  this  respect,  at  least,  he 

»  pleased  to  second  my  endeavours. 

obserralions  toward  the  close  of  October  t  BOO  showed  i„fnrm3tion  - 

>.  ibut  the  matter  of  the  vomitings  of  several  persons  at-  dfri'-nl  (tool 
d  with  seasickness,  and  too  much  crowded  in  the  gun- 
,  bad  altered  the  air  in  a  dangerous  manner  by  its 
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deCompotitioD.  The  tempestuous  wealher  we  had  cKperi- 
•nced  for  Mveral  davs  not  havmg  ulloHed  us  to  open  ttie 
portSf  tfait  o<;cafiiHi«d  other  iiiconveiiienc'ies,  not  less  aerious 
than  tlioM  from  the  cause  ju&t  meutioued.  The  therm*- 
meter,  which  without  was  scarcely  to  high  a*  8^  [46*4*  F.]( 
in  the  (gunroom  was  ut  ]5°[59°F.];  and  the  hy^romatn 
roM!  from  7^*  ^  9^°-  Lastly,  a  considerable  portion  of  sul- 
phuretted li.drogen  gas  ewinced  its  presence,  not  merely  by 
itapeculiaritnell,  butby  the  yellow  hue  almost  everj  article 
of  silver  ill  the  place  contracted.  Oti  the  report  I  made  to 
the  captain,  the  takitig  down  all  the  hammocks  wati  strictly 
ent'orped,  the  decks  were  carefully  swepr,  rumigatioas  were 
repeatedly  miide,  the  ports  were  directed  to  be  opened,  & 
wtndiail  wag  employed,  and  in  «  few  days  the  former  saln- 
lubrily  of  the  guuroom  was  restored. 

In  ray  report  of  the  21at  of  noveniber  I  again  apprised 
the  captain,  that  the  excessive  heat  I  observed  duriii};  the 
night  in  the  gunroom  indicated,  that  too  many  persons  slept 
in  it ;  and  as  this  damp  and  hot  temperature  could  not  fail  to 
be  prejudicial  to  all,  it  was  indispensably  necessary  to  remove 
some  of  them.  Thecaptaitireducedthe  number  from  twenty- 
four  to  GFieen  or  aiiteen,  and  the  results  1  obtained  the  fol- 
lowing night  confirmed  the  justice  of  my  observations. 

On  the  tub  of  december,  on  going  into  the  hold,  I  per- 
ceived a  lonr,  nauseous,  and  extremely  disagreeable  smell ; 
and  my  candle  burned  with  difficulty.  I  soon  learned,  that 
a  cask  of  wine  had  been  leaking  for  tiomedays;  so  that  I  bod 
no  difficulty  in  accounting  for  the  smell,  and  tor  the  great 
proportion  of  carbonic  acid  gas,  I  hastened  to  acquaint  the 
captain  with  this;  and  recommended  pumping  the  ship  dry, 
throwing  fresh  water  into  the  well,  and  pumping  it  out  re* 
pfAledly,  Orders  were  immediately  given  for  this  purposej 
and  the  ship  was  once  more  rendered  iw^ct  by  my  advice. 

My  experiraeuts  at  the  close  of  december  afforded  me  a 
triumph  peculiarly  flatUrinjj,  as  ihey  served  evidently  to 
prove  the  importance  of  meteorological  observations  on  board 
sliipH.  'The  ttoreroona  of  the  capiain  and  principal  officers 
was  filled  with  all  sorts  of  provision  put  on  board  in  Europe ; 
fruit  dry  and  preserved,  adaubaget  i[i  large  <inantity,  fats, 
ujla^  &c.  Ou  going  into  it  with  my  instruments,  I  waa  '' 
equalljr ' 
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equally  torpiised  And  grieved  at  the  results  they  oSer«ii  me: 
ind  I  (rrnve  BD  account  of  them  to  the  captain  in  the  follow- 

"  A  ncnsome  smell,  and  trxcesgive  heat  and  moisture,  coq-  Keport  to  die 
spre  to  rnder  the  storeroom  annholesome.  On  attempting  '^ai't'ui. 
to  tnake  tny  usual  ncpenments  there,  1  found  myself  so  ill 
■nd  faint,  that  I  could  not  finish  them.  My  ihi-rniomtt'-r 
however  had  already  riseD  to  27°  [SO-Q"  F.],  and  the  hyijro- 
meter  oiu  beyond  the  point  of  saturation.  The  fTume  of 
the  caudle  was  feeble  and  pale,  indicating  the  presence  of 
a  great  quantity  of  gaa  unfit  for  respinitiaii.  It  ie  liue  no 
M>e  live*  in  the  aloreroom  :  but  is  there  not  reason  to  fear, 
th»t  tncb  of  the  men  as  arc  obliged  to  work  thtre  will  soon 
fef-l  ila  futal  effects  ?  It  appears  to  me,  therefore,  indiapeu- 
tably  uecesMty,  to  empty  this  place  for  a  few  days,  und  to 
endeavour  by  fumigations,  sprinkling  with  <v1d  wuter,  vent- 
iUtt»)f,awl  repeated  sweeping,  to  renew  the  air,  aoJ  remove 
its  hamKlity,  This  precaution  isas  necessary  for  pre3ervin|r 
the  provtMon,  aa  for  the  health  of  the  men  :  for  there  can  be 
no  doubt,  thst  many  articles  are  already  spoiling,  aitd 
otkers  will  soon  be  bo,  from  the  high  temperature  and  ex- 
treme cBoistore  combined.  At  any  mte,  if  the  nature  of  the 
ter^icc  *ill  Dot  allow  these  means  to  be  employed,  it  is  to  be 
wished,  t,  that  the  men  were  forbidden  to  go  alone  into  the 
ttorrroms;  not  only  to  prevent  suffocation,  of  which  there  ure 
bat  too  many  instances  in  similar  cases;  but  to  ubvuie  the 
more  fatvl  elfects  that  might  follow,  should  such  an  accident 
take  [dace,  from  the  person's  being  left,  or  from  the  candle: 
3.  t>i*t  the  men  should  have  their  allowance  of  wine  in- 
creased one  fourth;  for  it  is  to  be  feared,  that,  coming  out 
of  tlie  Btoreroom  in  a  profuse  perspiration,  some  accident 
migiit  bappeu  from  their  driuking  a  large  quantity  of  water 
to  queoch  the  Ihirst  produced ;  an  i^lFect  I  could  not  avoid 
riyfelf)  Dotwithktanding  the  short  time  1  staid,  and  my  re- 
maining alnost  perfectly  still." 

The  capt&iu,  alarmed  at  t!  s  report,  immediately  sent  for  Ntf^fcicA 
the  oificrr,  under  whose  care  it  was,  and   communicated  it  ^'""}  '*"  "■ 
to  him.     He  ansertcd,  that  it  was  altogether  erroneous,  that  officer. 
the  oUcmtions  were  of  no  consequence,  that  the  flores 
in  £tMhl  coudiliou,  kc.  Accordingly  nothing  was  done: 
but 
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ihnuh  tb'h     ^'''^  **^  doing  p^od  is  not  sIwb^s  sufficient.     I  consoled  iiiy- 
■dnnugH had  MlfhoweTrr  by  reflecting,  iliat  I  had  acquired  n  certainty  of 
ealil  wored,    *^'  "dvarjtageg  of  ineleorulo^cal  observations  on  boajd  ibtps ; 
»i(]  1  am  itill  firiiily  purvuaded,  that  the  continuation  of  si- 
milar  laboure,  und  ihe  particolar  inapecttott  to  which  they 
would  h«*e  ledi  would  hare  been  of  great  service  during  iht: 
ml »{  th«  TOj-a^c ;  and  though  they  would  uot  have  pre- 
vented the  dreadful  sruny,  that  made  bucU  ravages  among 
our  rrvw,  they  would  perhaps  have  checked  its  pTogrexs. 
The  liltle  good  t  was  able  lo  acconi|ilikh,  while  it  prnves  the 
alility  of  such  cxfieriineiits,  will  no  doubt  Htainp  adue  j'alue 
<tm  the  counsels  of  our  naval  oRrcers  of  health,  and  may  thui 
contribute  to  the  iinproveroent  of  iiautieal  medicine,  loo 
Uttle  arqUBinled  hitherto  with  the  ahsiiitance  it  may  derive 
irom  that  ap{>licatioii  of  natural  pliiloeopliy  to  the  henling 
art,  which  A]r4  llaliii  luis  so  snccewtfully  pointt;d  ouL 
^nii(>es  of      WW  for  instance  can  be  more  ev}'t  and  at  the  same  time 
nj  mrte-    dore  necessary,  than  to  place  iti  the  care  of  the  surgeon  of 
Mtuiuenis  on    «■*'>  *hip  a  good  marine  barometer,  a  few  thennometers, 
fc)ard»llihips.  and  a  couple  of  bygrometert  ?     What  series  of  valuable  ob- 
servutioMson  ihcconatitDtion  of  all  the  climates  on  the  globe, 
and  what  important  materiuls  for  nautical  medicine  and  the 
science  oFnatuntl  philosophy,  would  thus  be  acquired  at  a 

I  trifling;  expense  !  How  advantageous  also  would  these  insirn- 

mentH  be  to  mariners  themselves!  I  do  not  speak  merely 
with  respect  to  a  more  accurate  judgment  of  changes  ia  the 
atmoephere,  which  the  barometer  and  hygroiaeter  would  fre- 
quenlly  famish,  and  which  established  the  reputation  of 
Ihese  instruments  with  the  officers  of  our  expedition;  but 
with  regard  to  their  health,  and  its  preseriatioo.  Beside 
what  I  have  already  said,  how  often,  for  instance,  at  an  sn> 
ehonge,  or  when  tents  were  pitched  ashore,  the  changes  of 
the  weather  having  been  shown  lo  be  danfrerous  by  our  me- 
teorological instruments,  mit^ht  the  crew  have  been  preserved 
frnin  their  elfi-cts  ut  a  trifling  expense,  and  vithnut  incon- 
5;<tiu  up  *ei)ieiice  !  Thns  at  the  head  of  the  Buy  of  Seals,  where  1 
tmib»»liuic  observed  viirialions  of  80°  [36'  F.]  of  teniperoture  and  33°  of 
hnmidity  within  the34liour»,  those  of  the  crew  oflheNutu- 
I  rulisli:  who  slept  on  shore  bein^  ulniost  all  attacked  witb  a 

^^^  violent  diiirrhoea,  need  we  seek  any  other  cauHe  fui  it  than 
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(hed:iily  aiuJ  alarming  vicissitutles  oflhe  weather?  Andnli^n 
ibe  roullc  of  our  meteorological  obatrvatioDs  had  poinleil 
out  ihr  true  etiology  of  ihia  kind  of  epiJeinic,  would  thi;y  not 
have  led  •  tagacious  obsciver  to  tlie  means,  equally  simple 
and  cfLcariout,  ntiich  the  natives  of  this  coast,  atfiieti'd  no 
doubt  by  such  btal  changes,  have  contrived  lu  dilFusearfiiiiid 
thetB,  to  obviate  tlieir  dangerous  etftclsr  meuiis  which  were 
probably  the  fruit  of  too  long  experience,  and  too  long  uiii* 
furtaues  to  thene  rude  people*. 

By  tbe  a(*i»taiire  of  the  sumeiastrumentshon  often  Bhoiild  0<A, 
*e  be  led  to  act  with  more  t»uiion  iu  Teg«^  to  e) 
Ibe  teameti  to  the  weather,  and  the  daily  practice  of  ordering 
Vp  »II  ihe  hammocks  !  How  often  might  ne  nut  introduce  Reeuliliom 
with  ct^unl  advantage  and  facility  some  ulntnry  variation*  '^^ 
either  io  lh«ditlr)butioi>of  the  pruvision,  or  inlbeKUCCeisiotf 
of  the  ranou*  ajiments,  with  which  aship  ii  furnished!  On 
Miug  (Witj  the  thermometer  aiiik  tnalauiuneously  aevera)  de-  Waslilng 
grccit,  a«d  the  hygrometer  indicate  8°  or  10°  of  additional 
moitliire,  preci*<^ly  when,  by  order  of  the  captain,  the  deck, 
fore<:Bal|p,  qnarterdcck,  and  great  cabin,  had  juat  been  kIui- 
wilb  tea  water  for  the  purpose  of  eleuning  them,  vhat 
utaodeT.lesiupiiiioDatire  than  ours,  but  noiild  hure  been 
pnl  a  Klop  Io  aiieh  a  fatal  practice  ?  what  oOicer  bat 
lid  haVT  preferred  simple  dry  scraping  to  those  tnoixirouf 
■Uulion*  with  aalt  water,  which  daily  filled  the  iuterior  of 
the  abip  "lib  a  damp  and  culd  fltmosphere,  and  in  my  opinion 
Boutribnted  not  a  little  to  the  rise  of  ilmt  terrible  epidemic 
iny,  which  destroyed  our  crew  on  the  coasts  of  Mapoleoo 

and  Van  Diemen's  Land  ? 
They  who  ate   uiiiM:quainli;d  with  the  miaatlic  of    long  Alien  (ion  ti 
'»lfr»  may  think  most  of  these  precautions  useless :  bnt  if''"'*  cUeaa 

•etiixt  on  ihr  importance  attached  Io  ihem  by  the  most  portmt. 
ibratH  navigators,  and  partii^u  tarly  by  the  mo«t  successful, 
II  be  couviiiced,  tliat  an  utteatlon  to  a  multitude  of 
httle  ■biu](*>''PI'^''*"''y  indiflerenti  especially  if  coutidered 
tioKlt,  fonii  the  eutenliul  basis  of  that  science  of  preservinf; 
the  hcslth  of  seamen,  sBiiclioued  by  the  vxluuble  aucceM  of 
■  Far  an  rxptonmiiun  ul  ihii  |iuragc,  tet  ebap.  XXX  of  tlic  NaT' 
nlirti/ wsr  Vojul'.  hI'cic  I  have  dcscritMil  lUv  singular  habitaljups 
rf  ths  ptopla  at  EudiBcbt's  Land. 

BuujfuiuviUe, 
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Boii^m»ilfe.  Cook,  Vancouver,  mid  MarelmniJ.  In  the 
thip  of  the  last  of  these  in  particular  the  art  of  preventive 
Mviiictue  displayed  in  ■  finking  manner  what  may  be  ex' 
pected  from  these  litile  altertions.  Mr,  de  Fleurieu,  in  hie 
account  of  the  voyage  I  have  juat  mentioned,  has  giTeo  a 
just  eulogiumof  thciuri;eonof  theSo/irfe,  Mr.  Koblet ;  and 
when  I  was  at  the  I»le  of  France  I  had  an  opportunity  of 
becoming  acquainted  with  ihis  gentleman,  and  receiving  from 
him  a  confirmution  of  the  useful  hints  here  given  for  the  im- 
provement of  nautical  medicine,  which  is  30  greatly  indebted 
to  him.  His  happy  emiiloyment  of  warm  sand  baths  for  the 
sure  of  the  wurvj  at  sea,  and  the  striking  success  with  which 
it  wo»  attended,  contirming  that  of  Mr.  Bellefin,  snrgeon  of 
the  Ifatutaliste,  must  render  his  name  dear  to  every  lover  of 
the  art  and  friend  of  mankind. 

White  paying  to  this  gentleman,  e<)na1ly  learned  and  mo- 
dest, the  tribute  of  praise  due  to  him,  1  cannot  avoid  notic- 
ing a  remarkable  expre&iion  of  Vancouver's,  well  adapted 
to  show  the  importance  of  ench  sen-ices,  too  little  known 
anil  too  soon  forgotten.  After  having  spoken  of  the  improve- 
ment of  this  branch  of  physic,  which  be  ascribea  particularly 
to  the  beneficient  genius  of  Cook,  he  adds :  '=  it  is  to  this 
ineilimabfe  imiirovement,  that  Britain  is  in  grfttt  mtasure 
indebted  for  the  high  rank  she  at  present  holdi  among 
nations." 

If  we  must  learn  the  pr)nci|ileBofpre$ervin>r  the  health  of 

■earaen  from  a  nation,  to  which  men  ore  so  valuable,  because 

its  population  is  so  greatly  disproportionate  to  its  eeiablish- 

ments;  it  belongs  to  the  celebrated  Society*,  to  which  I  bare 

•  '        the  honour  of  addressing  myself,  to  make  them  known,  and 

t  render  ihi^m  useful  lo  our  country. 

Table  of  Etptrimrntt  made  lo  aicerlain  the  relatite  propot* 
iions  of  humidity  indifferenl  parti  of  the  ship  le  Geographe. 
Mrtroioiopcal      Oct.  the  3ad,  1800.  at  noon,  hit.  49°  36"  N,,  long.  6°  44' 
^b«.«„on,„  y^    j^.  2j,  ^    f^^^  Loi.doii],  afler  several  days  of  teropei- 
luons  weather,  thut  did  not  allow  the  jiorts  to  be  opetKd  in 
^^  any  part  of  the  ship. 

^H  *  Tlw  Mcdicit  Scbaol  of  Paris,  ia  w1i«c  mpmoin  tlii*  paper  ii  ii 

■  aerted. 
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,  ThermomaCer.  Hfgr. 

Cent.    Fabr. 
Oiitbe|KP«|>  i.w*. ••...... 8*5^     47'd'*     78*  Met<^6K6hfiei« 

hMie  gabroom,  the  p«rt»  abtit    ......   14'6       68*1      ^  oj^erwtiomat 

Oct,  Wie  23,  4t  boon>  lat.  48*  N.,  long.  8*^48'  W.  [ff'^a']  "* 

tKe  ceMliMi  of  the  tempestfiotit  weather  havingallbwcd  the 

|Mnts  to  be  openieid»  end  thedifferent  partsof  the  vessel  to  bt 

eietnai. 

On  the pbdp ••-. •  •  .•••'.'••. ... •  1 1*5      ^^"7      85 

li  the  gdoroook .  •  •  •- Id         8b*4      89 

Nov.  Che  1  St,  at  B  A.  M.,  io  sight  of  the  iskuid  of  Tetteriffe. 

Od  the  poop •••.•.'•••'.v.'.'w.v.-.  id's     >6l*7      78 

Iq  the^DiMni,  the  porlt  open  w^..*.  17'5     ^99*5      81 

Under  the betfreeB«decfe». '.•.•.•.•.•.••••••••  48*5      ^5*9      B6 

In  the  hold ••*.'.-.'.*.'.-.*.'.\-.\v*.v'b*  18*9      6lS'02    90- 

Ifov.  thii  ]9th*,  at -8  A.  M.-,  Ut;18»  N-.,  •long.^'W  W. 

(i4r4b.)  ■"  •'     

Onififclioop  ••••b'..'....'. ...k'^tfir;-.-.'.  91  09^6  -  93 
Id  llhe^aibonii  flte  ports  open-  www  fi^  •  71*^  ;94 
Under  th^  betwekfii^eckv.  .'.V. v.-.'.v. .  »  ■  ri'S  96 
Id  ^eWd •'.  •*•'•  •'•.••*•*•*.'•*•*•*•'•*•*  94*5  *     7^      ^ 

Nor.  tfie  22d,  wt  i<6<io;iai  i*^!*.-,  lohg*.  i6*  lf<^.  pr  W}. 

I^p   ...; ^. .....V.-. .•.•..•.••...  «-5      76-1      90 

Between  di^ckft*  •.;..'...  ..•••...'.•.'.'..  ••.•  «4-4      7^5*92    94 

Gi^nnhim    .... • .'. .*. . ..... . .'. ••  ••  ••  ^4*9      76*85    92 

Mold   ..'..;....^ 22-6      7^8    97 

Nor.  the  SOth,  at  midnight,  lat.  6*  38'  N.,  long.  19^  W. 

Poop  •..;;..... .  • . . . .  .V. .  ..-..•...•.  "2^6  72"e8  9^ 

Between-decks  .............;.;.;•".  23  *73^'4  93 

Gunr<A>in .....;.  ^  75^  9^ 

Hold    ................./21*5  70T  96 

liec.  the  lOth,  at  ri<krti,  ht.  2*  N.,  lotig.  20  W.  '[17*40']. 

Poop ....;.....  21^r  71*24  93 

BetWeeo-^edu  . ; .'. . . . .'. . . .' ^2-5  7^*i  ^ 

Gnnroom    .....V.... ..............  22-3  72-14  96 

Hold    ........ ... . . . . ...  .* .... . .  .*.  23*7  7^4^66  101 

*  H«fc  tad  tbrooKliont  tbe  remsiDder  of  tb«  table^  tbe  cxprenioa 
bebaiifedSf  omiltinf  tlie  prfpoiitiov  :  bhi^'as  It  is  omitted  equally  lR>r 
Ibe  otb«r  pafisy  I  sappoiib  like  atttbor  ataafttf  tb«  same  bereb^  entre/foal 

;i  The 
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Thcrmoinetff.  Hyp. 
Cent.     F*bT. 

The  Mine  day  ftt  midtiight,  lat.  and  long,  tbe  Mtiw. 

Poop 19B'     67'74*  d7* 

BctwccDHlTCkt S3-6       ?4'49    lOO 

Ounroom    23-6      72-6s    97 

Hold    S4'5       76'1      103 

Dec.  the  aiit,  tt  noon,  laU  11*  S..  toog.  31*  W.  [JU'Wl. 

Po«p Bi        fi8-*     91 

Betwen-declcs 9C4      70*53    95 

Gnnrooin    SI-6       7)-24    92 

H(rid 23  73-4       100 

The  Mme  daj  at  iDidtiigbt«  laUaad  long.  <he  Mine. 

pMp SO*a       68-36    91 

BetwMD-decki ,,,., ■..93         7f6      96. 

Oonratm St  <^B      90 

Hold    S3-2      73-76    103 

Dec.  tbe  30th.  at  nooa.Ut.  S3*  S..  long,  3^  W.  [S3"40^ 

Poop 19-1      66-38    90 

Between-decka   5 .20         68  92 

Guuroora lJ-6      67-28    91 

The  HDK  day  at  niidnig^,  lat.  and  long,  the  tame. 

Fteop   18         «4-4      99 

BetweeiMlTCki 193      66-74    99 

Gunroom 19-7      67-46  ..94 

Jai).  tbe  lOth,   1801,  at  iioon,  lat.  30*  S.,  long.  SI*  W. 
llB«'4tf]. 

Poop    IS'S      63-3       Bl 

BetwKD^acki  19-8      67-64    80 

Ganroom 18'd      6S-02     84 

The  tame  day  at  midnight,  lat.  and  long,  tbe  aa^e.  , 

Poop ..'...... 16-4      6i-S«    » 

Bet»<reu-decl» '. 80-2      68^36    8f 

Gnnroojn     17*4       6338    90 

Jun.  tbe  20th,  at  noon,  lat.  33'  S.,  long.  3*  W.  (0"40'J.   . 

Poop )S'5       SB'S       90 

Bet»een-drck IS'B      60-44    U 

Ouuraom    '.... l6  6O-8       83 

Hold    21«      7016    92 

The  iame  day  at  midnight,  lat.  and  long,  the  nnia. 

Poop I3-8       «6-84    79 

Betwrea-deck 
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Thermo  m«ef,  Hyg*. 
Cent.      F.hr. 

Bet<re«n«lKkH  16'5°     617°     87' 

Gmtroom IS-4      SQ-7S    7B 

Jau.  the  30lh,  at  noon,  Itit.  35°  3.,  long.  7°  £.  [g'io'] 

Poop    16-6      6l-8»     9a 

Brt»«*n-d«;k«   16'7      C:*oti    91 

Guitntim    15'9      6ofi2    89. 

The  ■line  day  at  midnight,  Int.  and  long,  the  8>iiiie. 

Poop   147       SB-46    lua 

Briween-dedts 17-3      63U 

GonrooB   17'^      63-6s 

General  rciutls. 

On  cvtnparia^  these  ditl'erent  ob»ervation«  we  find,  with  Cencnl  con. 
ropect  Id  ibe  lemperaturc,  ciu'iom. 

I,  That  the  temperature  of  tlie  air  in  the  interior  of  the  Tewptntun 
veaael  h  fivnerally  3°  or  4*  [5-4*  or  7-2'  F.],  higher  then  that 
of  the  exterior  air. 

5,  That  the  difference  oF  temperature  between  the  ftnn- 
nom  and  the  between-decks  wan  scarcely  j°[l'8°F.]i  when, 
by  opeiiiag  the  part*  and  employing  windEaits.care  was  taken 
to  keep  up  a  salutary  current  of  air  in  the  gunroom. 

3,  That,  c)rciici)»lanc«a  being  the  same,  the  hold  of  the 

ahip  I*  ihe  hollett  part.  The  exceptions  to  this  rule  appeared 

to  me  Co  cx)rreiipat]d  with  its  Lieing  waihed  out,  wliieh  wu* 

doDC  by  introducing  into  it   repeatedly   Urge  tjuaDlities  of 

^^hyter,  ibc  happy  effocta  of  which  were  both  to  clean  atid  10 

^KdI  t)iT«  pUce. 

^^V  With  mpcci  to  moiiture  we  God  from  the  preceding  ex-  Moiitur*. 

^^■4.  Thai  there  i«  liabitually  more  dampnesa  in  the  ressel, 
^^^pn  ID  the  open  air.  The  few  eKcepliunii  to  this  rule  de- 
^^^^ded  9D  iligbt  variation*  in  the  aimotpliere,  by  whitli  the 
'  oaler  aii  wa«  uaturally  atl'ected  touuet  than  that  within  the 
ahJpi. 

3,  Titat  the  difference  of  moivture  between  the  air  wilbta 
and  witlrout  the  ahip  is  generally  greater  than  ihat  of  lti« 
irmperatare,  it  frequently  amouniing  to  lo"  or  12'. 

6,  That,  drcum^ta nee*  being  the*ume,the  gunroom  is  leu 
Vol.  XXXIU.— SsPT.  isia.  F  damp 
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damp  than  the  between-decks,  and  this  ungulaf  result  ap« 
peared  to  me  to  be  owing  entirely  to  those  fatal  inundatioua 
which  were  employed  daily  between  decks,  while  the  guQ« 
room  was  cleaned  dry,  the  vicinity  of  the  powder  preventing 
the  introduction  of  water  there. 

7»  Lastly  it  follows  from  the  experiments,  that,  if  the  hold 
be  the  hottest  part  of  the  vessel,  it  is  also  the  dampest,  and 
that  on  both  accounts  it  ought  to  be  considered  as  the  most 
unwholesome. 


■r^a 


Two  jroung 
vicunas 
brought  to 
Mpainr 


Death  of  the 
i«aialt. 


and  ioon  after 
af  the  nale. 


IX. 

Account  of  the  Vicuna :  by  Mr.  Larret,  Phyneian  hn  Chief 
of  the  Imperial  Guards  one  of  the  Inspectors  General  qf 
Military  Hospitals^  Sfc* 

JSL  Merchant  of  Cadiz,  a  lover  of  natoral  history,  brought 
from  Peru  two  young  vicunas,  a  male  and  female.  He  first  ^ 
landed  them  at  Cadi2  at  the  beginning  of  the  year  180d; 
and  toward  the  end  of  April  in  the  same  yeaf  conveyed  them 
to  Madrid.  They  did  not  appear  to  be  inconvenienced  by 
the  change  of  climate,  or  difference  of  food*  till  the  weather 
began  to  get  very  hot*  They  were  very  badly  lodged  in  a 
small,  dark  room,  not  well  ventilated.  In  this  hole  I  bad  an 
opportunity  of  seeing  them,  examining  their  figure  and  gait, 
and  studying  their  manners  and  habits. 

The  female^  which  was  larger  and  older  than  the  male^ 
being  about  three  feet  high,  died  soon  after,  during  a  ahort 
tour  I  made  in  the  neighbourhood  of  Madrid  to  inspect  the 
hospitals.  I  could  not  learn  the  cause  of  her  death ;  but,  at 
the  body  quickly  putrefied,  it  waft  thrown  into  the  fields. 

On  my  return  I  hastened  to  visit  the  two  strangers,  but 
found  only  the  male,  sad,  dejected,  and  uttering  plaintive 
cries  at  the  slightest  touch.  He  ate  but  little,  and  remained 
constantly  squatted  on  his  four  legs :  but  he  appeared  better 
and  more  lively  in  the  cool  of  the  evening  and  morning, 
which  he  seethed  to  seek;  while  in  the  heat  of  the  day  he 
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»a*  overcome,  aad  bteatlied  iriih  HilEciilty.  Thus  tnelan- 
chulf  will  uDwell  he  pawed  the  first  wclIc  of  Jiiiie;  and 
aboot  th«  ISth  syniptomti  of  inilsmmatlun  appeared,  a  few 
day*  aTter  which  he  dieii. 

Foreseeing  ihis  event,   I   hod   obtninecf   permission  of  the  Dim 
owoer,  (0  iliBaetl  the  animal  after  his  deulh,  and  dispose  of  ''" 
ilia  akin.     My  firat  car<t   «n«  to   reiuoTe   lhi»  with  due  rsu- 
lion,  that  I  tfiiffht    be   able  to  preserve  the  iintural  shape  of 
gfK  animal  ioatiiffini;  it :  after  which  1  proceeded  Inesaiuine 


Be  vi*'.efH,  tlic  t 
»  muiclem, 

Ouopenibi;  the  abdoiueii 
nenioai!!  aiiiiiDg  Ihe  Ut^v  i 
lad  nuch  thicker  than  n  us 


,  aud  the  geueral  disposuiou  of 

I  found  the  lines  alba,  or  apo-  ^ 

an«clea,  wan   eKireiiiely  slroDg, 

jally  observed  in  otlier  quadru- 


ETae  inttvr*  of  the  abdomen  exhibited  marks  of  tbe  Jn-  Abdon 
Biinatioa   I   hare  menUon'^.     The    alomutlii  were  dia-  ^'"™ 
•dfd    nith  gm,    and  the    iiiucoita   tDembrane  iadamed. 
The  epiderniKof  the  ruuiinatiii);  Btumach  liud  already  prtled 
off,  auJ  the  lutatioea  were  nearly  lo  the  Bume  stale.     Tiierii 
le  iu  the  bladder.     The  epiploons  exhibited  no* 
tag  but  very  tliin  m&mbrBoous  skins  deatituti-  of  fat. 
I*he   diatnkution   aod    figure  of  the   Ktoinnelis  were   the  Stanx    ' 

n  the  camel.  The  second  [U  bottnet]  wus  full  of 
klni,  fiom  which  a  aeroits  or  aqueous  fluid  issued 
iaatly.  The  pauucli  and  the  other  two  Ktomacha  did 
BdiffcT  in  Ihe  interior  form  of  their  cavities  from  those  of 
ducamef.  The  cellular  otomach  [la  poche  li  celluUf]  *iaa 
(vmukablc  for  the  iolerilal  iirraii|;etDent  of  the  cells;  they 
having  Bfienu ret  of  communication  furnished  with  inem« 
brmaoo*  nltes,  which  oo  doubt  may  still  be  discovered  la 
the  dried  atomach  of  the  auinial.  The  last  stomach  ia  united  j^ 
to  ■  por<iou  of  intestine,  which  may  be  considered  as  the 
duodrnnm.  Thii  was  continued  in  auolher  intestine  of 
equal  bulk,  which,  after  forminf;  nn  arch  in  the  circumfer- 
ence of  ibe  atnionii'n,  terminated  in  the  left  lombar  region 
i  I-  a  rtt-de-tut. ;  whence  iMucd  another  inteatinal  lobe,  very 
'  iidnand  imouth,  and  forming  ten  or  twelve  concentric 
Tilesin  the  space  made  by  the  former.  Tht  circurjivotu- 
>iuoi  were  attached  to  a  common  toeaentery.  This  slender 
F  a  intcadB* 


■  tnCoWi  'OT'^PK  "TrtWis' 


intestine  afterward  niiiHe  a  tlionsniid  circumvotu lions  in  the 
abtfoQiCD,  terminating;  at  length  in  another  cn^oun),  without 
HD  nppendagi:  Illte  the  former;  whence  issued  a  portion  of 
intestine  of  considerable  bulk,  which,  after  forming  two  or 
three  curves  in  the  manner  of  a  colon,  terminated  iu  the 

Thus  it  appears,   that  the  vicuna  ha*  three  sets  of  intes* 
tinn,  the  first  and  third  tarp;e,  and  the  middle  slender, 
,        I  met  with  no  worms  in  the  iBtestines,  the  intinitti  wind- 
ings and  intersections  of  wliirh  would  appear  favourable  t» 
(heir  formation. 

The  liver,  which  I  did  not  at  tirst  perceive,  was  faund 
deeply  concealed  behind  the  stomach,  and  attached  by  very 
dme  membranous  ligaments  to  the  crura  of  the  diaphragm, 
•nd  to  the  corresponding  dorsal  verlehru.  It  was  of  very 
fiin«ll  bulk,  of  an  oval  ligurc,  flaltenned  transrersely,  and 
'  ekhibitin;^  two  lobules  at  its  auterior  edge.  It  was  destitute 
of  a  gull  bladder ;  and  the  bile  wa;  taken  directly  from  the 
liver  by  a  duct,  that  conveyed  it  into  a  portion  of  thedu&- 
denun).     This  duct  and  the  vena  port^e  crossed  each  other. 

The  spleen,  which  was  likewise  very  smull.  and  of  ■ 
rounded  form,  was  situate  in  the  left  lumbar  region,  contigu> 
«as  to  the  kidney  of  the  same  side.  These  two  organs  were 
enclosed  iu  one  common  duplicature  of  the  peritoneum. 

The  lungs  exhibited  nothing  reinurkabie.  They  partook 
of  the  general  inflammation,  and  the  bronchia  were  tilled 
with  a  frothy  sanguineous  fluid.  The  trachea  and  larjux 
had  the  same  figure  and  organization  as  those  of  the  camel. 

The  heart,  which  was  of  a  size  proportional  to  the  ani- 
mal, formed  almo»t  a  perfect  couc ;  only  its  point,  which 
was  very  uccute,  curved  upward*  and  to  the  lefV,  and  the 
cavity  of  the  venlricle  on  that  side  reached  to  ihe  point. 

I  did  not  !>ee  the  brain,  as  I  wished  to  preserve  the  bkull 
entire. 

After  having  examined  the  viscera  of  the  animal,  I  pro- 
ceeded with  the  dissection.  The  cartilaginous  state  of  the 
extremittes  of  the  bones  did  not  alLon  me  to  muke  an  arti- 
ficial sVeleton  of  them. 

Among  the  bony  parts  of  the  thorax  the  sternum  merits 

ne  Kttentiou.    It  is  in  a  horizoaUtl  plane^  Uke  that  of  the 

-.>m4.  .  camel. 


lecovNT  or  the  vxcvv 


MiDel,  thick,  roundt'd  on  i 
in  th«  Dalural  stale  with 
lore.  The  iotfgumentij  on 
elstiwherr.  This  bone  was 
•up^n  for  the  animal  whi 
;  be  made  oF  il  ( 


ootward  aiirFace,  and  covered 
futtT  substunc  of  a  close  tex- 
his  pBit  are  much  thicker  than 
intenited  to  serve  as  a  point  of 
lying  doivn;  and  the  almost 
hull  pressed  the 


E'canremities  of  the  sternoroelal  cartilages  inwarde.      The  Hum 
.*  aiiddle,  »pinm[  upophy^esof  the  verlebr!e  formed d  gibbosity,  '"''^■ 
which,   if  it  bad  been  covered  externally  by  a   little  fat, 
wduld  bare  resembled  the  bunch  of  the  raroel.    The  re- 
mainder of  the   vertebral  column   inchned  Imperceptibly 
J  toward  ibe  pelvic,  which  was  of  itself  inclined  and  of  small 
Bpacily.    The  edges  of  the  haunch  bones  wiire  cartilagi- 
BftUk,     The  eacrum   was    lengthened  by   a  aeries  of  caudal 
9trtrhrse,  so  as  to  form  a  tail  in  every  respect  similar  to  that  Tail. 
tt  the  camel. 
The  MTapnIx,  very  thin  and  withont  clavicles,  were  con-  Sboutdi 
nected  with  the  trunk  only  by  means  of  scapular  muscles,  **' 
«>  in  the  camel.     The  cervical  verlebrx  formi^d  a  very  long  Hock.  ' 
column,  carving  froni  below  upward,  so  as  to  give  the  ueck 
(he  ume  figure  and  length  in  proportion  to  the  aize  of  the 
animal  m  lliote  of  the  camel.    As  in  the  latter  these  vertebra 
had  iMxptnal  apophyses :   but  a  very  strong  cervical  liga- 
ment, extending  from  the  occiput  to  the  spine  of  the  first 
dorul  rertcbra, supplied  their  place  for  the  attachment  of  the 
nnscles  and  kept  the  head  and  vertebra  in  their  proper 
>ition.     The  anterior  face  of  these  vertebra  had  a  longi- 
inat  hollow,  adupted  for  the  reception  of  the  trachea  and 
ihagus. 
The  bead  ofths  vicuna  has  the  same  shape  and  external  Head.    I 
chsractirs  as  that  of  the  camel.     The  jaws  have  the  same 
Dumber  of  grinding  teeth.     The  lower  has  only  four  cutting 
teeth,  tlw  middlemost  of  which  are  the  most  protninent. 
Tbe  upper  ha«  none,  aa  in  other  ruminating  animals. 

The  fore  and  hind  Hqibs  in  every  respect  resemble  those  Limbs, 
•f  tbceainel. 

Thejointaof  the  limba  form  a  perfect  ginglymus,  ad*  Joinisb 

a  direct  and  complete  flexure  of  one  part  against 

le  next,  mi   that  this  animal,  like  the  cnmel,  bends  all 

four  lega    nndcroeuth  his  bieatt  when  he  lies  down: 


^^bulini 
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ACCOUNT  OF  THE  VICUNA. 


Feet 


Ears* 


WooU 


Mahqots, 


tnd  thU  double  flexure  it  the  effect  of  the  natural  ttmcture 
of  the  limbs,  as  in  the  camel,  which  I  had  an  opportunity 
of  studying  in  Ef^ypt*  and  of  examining  from  its  birth  to 
its  adult  a^^e.     It  is  not  therefore  the  result  of  trainiu);. 

The  feet  ofthe\icuna  are  terminated  by  two,  long,  narrow, 
soft  soles;  and  have  much  resemblance  to  the  feet  of  young 
camels. 

The  outward  figure  of  the  head  perfectly  resembles  that 
of  a  young  camel»  except  in  the  ears,  which  are  erect  and 
smooth  like  those  of  a  kangnroo.  The  neck,  body,  and 
limbs  are  similarly  disposed ;  and  the  body,  lik«  it,  is  covered 
with  a  fawbcoloured,  silky  wool,  but  of  extreme  fineness. 
From  it  may  be  made  stuffs  as  soft  and  fine  as  the  shawU  of 
Casimire.  This  tufted  fleece  ket-ps  the  animal  so  warm, 
that  it  i>eeks  and  prefers  for  its  hnbitation  thf  summits  of 
mountains  covered  with  snow.  If  the  ears  of  this  anicnal 
were  uniformly  cut,  it  would  exactly  resemble  a  camel  two 
or  three  months  old. 

The  vicuna  has  the  same  cries  as  the  camel,  the  same  gait, 
and  nearly  the  same  disposition.  It  is  extremely  shy  and 
timid.  It  utters  plaintive  cries  at  the  least  unpleasant  sen* 
sations;  and  when  too  much  alarmed  its  eyes  are  filled  with 
tears.  The  very  active  movement  of  its  tail  and  ears  indi* 
cate  its  different  sensations.  It  is  very  gentle  and  caressing 
when  tamed. 
A  little  csmrf.  '^^^  resemblance  the  vicuna  bears  to  the  camel  in  its  ex« 
ternal  figure,  internal  stucture,  and  qualities,  would  lead 
me  to  call  it  camelus  parvus  auribus  rectus^  the  little  camel 
with  erect  ears. 

The  owner  of  the  animal  gave  me  the  following  accoant 
of  the  Peruvian  mode  of  hunting  it. 

The  vicunas  commonly  inhabit  the  frozen  summits  of  tbo 
high  mountains  of  the  Cordilleras.  Several  of  the  inba* 
bitants  assemble  together  to  hunt  them.  They  first  sur- 
round the  mountain  where  they  are  most  numerous ;  and  by 
means  of  mournful  cries,  or  the  discordant  sound  of  large 
wind  instruments,  as  hunting  horns,  they  terrify  the  animalf, 
who  take  flight  to  the  s  mmit  of  the  moontai  ,  where  i^o 
deubt  they  suppose  themselves  inaccessible.  Here  the  hunt- 
crs  form  a  line  of  circumvallation  with  stakes,  oa  which  are 

i  .lall 


Mode  of 
haotuig  it. 
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^^^^^  mrv 

^MBsIl  red  fl«^     These  Btaket^artcoiiMv^iEFil  with  each  other 
^^J^  conls   placeil   pretty  cloie,     T-\a  or  three  hunters  (liea 
■tuck  the  berj,  which  iliitpeiies.     Frequently  some  of  the 
vicnnai  are  stirpriscd,  a'li)   ihe  rest  rush  down  the 
Uin  ,  but  M  soon  as  i!:i'y  tirach  the  fence,  instead  of  lenping 
^B^cr  ilt  vbtch  they  [ui[i;hl  caeily  do,  lei  lilied  st  the  colour 
^^M  ibe  iUii;!,  they  croui^h  down  ju  the  Btiow,  or  io  holes,  where 
^^^Biett  posted  for  the  purpose  easily  tuke  them.     After 
tj-ing  ihe-.r  legs,  they  cnrry  them  to  a  convenient  place,  to 
thtVT  ihtir  fleeces.     If  the  animuls  be  old,  they  let  them 
loM«:    if  young,  they  take  Ihem  to  their  huts,  keep  theia,  pont^ 
u  them  to  earry  burdens,  loading  them  in  the  same 
■1  eamela.     They  cunnot  live  in  tbe  burning  piaio* 
if  Amcfica, and  accordingly  theiiihubitnntsoriliecnouniaina 
e  can  keep  them.     This  no  doubt  is  the  reason  why  the 
wl  has  berii  hilberto  so  little  known. 
I  When  the  animal  is  youni;.  its  Qeth  is  good  eating;  but  Flsbuid 
Sie  wool  in  jtistly  in  high  estimation.     Tbe  merchant  as-  " 
(Ured   me,  thai   it  was  seldom   sent  to  Europe  pure,  being  commonly 
aUnoit  alwayt  tniKed  with  otlier  wool  of  less  value.  adulterated. 

I  rhiuk  with  bim,  that  it  might  be  naturalized  and  breed  The  Prrenaei 
p  the  Pjrene-^s,  on  the  summit  of  which  the  snow  scarcely  •^•pted  to  U, 
per  thaws ;  particularly  as  the  pasture  there  is  excellent. 


I 


uemottoaf  on  lAe  Utfiirosulpliate  of  Soda,  anti  improving 
Ike  Prtparaiion  of  the  Soda  of  i  he  Shops :  by  Mr.  Figuieb, 
Pr^r.  ^Chemislry  ul  MontptUitr*. 


J.  HE  41»l  vol.  of  Ihe  Ann.  de  Cbim.  contains  a  note  by  HidroaulpoKt 
Mr.  Vaoquelin  on  bidrosulphurel  of  sodu  accidentally  found  of     ■    '       * 
\y  hitn  in  the  mother  water  of  a  solution,  from  which  he  ^ 
hwl  obtained  crystnla  of  carbonate  of  soduf.     The  soda  he 
liUTiated  was   front  the  manufactory  of  Messrs.  Payen  and 

Boarlier;  and  he  sn()|H>*ed,  that  they  had  not  employed  car-  Apptw 

Sleofitme  enough  to  saturate  all  the  sulphur  ariiiDgfroni  *■ 

•  Ana.  dc  Chlm.  lol.  LXIV.  p.  sg, 
t  See  Jowrul,  vol.  I,  p.  303. 


f 
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tmVKtft'XW  HANUFIGTDRB  OV  SOOi. 

the  dt'compo^uioii  of  the  sulphate  of  soda  by  charcoal ;  anil 
that  this  was  the  causeoftht  formation  of  the  hiJrd&ulphiirel. 
This  wuB  piobttbly  the  ciiae,  anil  no  doubt  thotsi;  launiifuc- 
il.d  llieiQbelvesof  the  diacovery  of  Mr.  Vatiqurrin. 
The  following  observations  however  •  how,  that  the  hidnv 
sulphuret  exisis  also  in  the  soda  obtained  in  the  cnmbustion 
of  the  plantf,  that  furnish  this  alkali. 

On  SHtiiiating  a  lixivium  of  Alicunt  soda  with  the  tartar- 
ouB  ovidule,  in  order  to  prepare  the  l:irtritc  of  soda  and 
potash,  during  the  effervescence  I  perceived  a  very  evident 
smell  of  sulphuretted  hidrogen  gas,  Ileflecting  on  this,  I 
imagined  the  evolution  of  this  rub  must  be  owint;  to  the  de- 
composition of  some  hidrosulphuret,  coulniaed  in  the  al- 
kaline lixivium ;  and  I  determined  to  make  some  eiperimeuts 
for  the  purpose  of  sutiifying  myself  on  this  hend, 

Tuking  a  certain  quantity  of  the  lixivium,  1  evapoi^ted 
it  so  as  to  Bcparale  the  greater  part  of  the  carbonate  of  soda 
by  crystallixution.  After  it  had  stood  at  rest  a  few  days,  1 
decanted  the  lir[nor,  and  put  about  two  quarts  into  a  glass 
vessel,  which  I  placed  on  a  shell'  in  my  laboratory.  After  a 
month  I  examined  it,  and  found  the  bottom  of  the  veshel 
strewed  with  crystals  of  a  colourless  trans^parent  salt,  in 
rectangular  tetruedial  prisma,  terminated  by  quadrdateral 
pyramids.  I  likewise  ob^e^ved  oclaedral  crystala  with 
rhombic  ba^ea.  The  supernatant  liquor,  being  decanted 
and  evaporated,  furniiihed  a  fresh  quantity  of  the  same  salt, 
differing  only  in  being  coloured,  and  in  the  ocUiedral  crystals 
b«ng  less  abundant.  The  geometrical  ligures  of  theie  crys- 
tals led  me  to  presume,  that  they  were  a  mixture  of  hidro- 
sulphuret and  carbonuteof  soda,  the  latter  being  the  i^maller 
quantity.  The  prismatic  crystals,  being  separated  flOm  the 
others,  exhibited  the  chemical  characters  of  hidrosulphuret 
of  soda.  They  had  an  acid  and  caustic  taste,  followed  by 
considerable  bitterness.  They  diffused  a  slight  smell  af 
mlphuretted  hidrogen  gos ;  and  ncirii  poured  into  a  sotutioa 
of  them  expelled  this  ^'as  in  some  quantity.  Not  fuae>]» 
tliey  gavea  green  colour  to  blottin;^  paper.  With  the  soluv 
tioDS  ofsulphateof  iron  and  of  copper  lliey  threw  down  a 
black  precipitate,  as  well  as  with  thoseof  acetate  of  lead  un4 
tiitrate  of  silver.     On  pouring  an  acid  on  the  saline  crysUU 
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tHPUEITT   AUD  HANUFACTCnt  OP  SODl. 

in  the  Btnfe  in  whlcli  they  liad  been  taken  oul  of  the  evspo- 

ratiug  v«sH,  a  briik  effervMcecice  took  place,  arising  from 

tli««XtnciiIion  of  carbonic  ocid  and  sulphuretted   hidrogeo 

mticetl.     WilJinfT  to  satisfy  myself  wlietlier  the  formation  of  TJ'« "°' *""• 

h>dn»ulphurel  of  soda  had  not  taken  place  during  the  boil-  boJin^."' 

hig  of  thi«  alkali  to  extract  the  carbonate,  I  look  3^r.  [.iGgrs] 

of  powdered  soda,  pat  them  into  a  phial,  and  poured  ou  them 

iDDn«[ic  •cid.     This  produced  a  brisk  effervescence,  and  a 

very  Mroog  smell  of  sDlphurelted  hidrogen  gas.  On  passing 

tbia  |rKg,  by  means  of  a  tube,  thrungh  several  solutions  of 

iDctsllic  t»lls;  the  oxides  were  precipitated  of  the  same  co- 

lenr  a*  they  would  have  been  by  sulphuretted  hidrogen  gns 

ol»lain«d  from  the  decomposition  of  sulphurtt  of  iroo  by 

Hilphnnc  acid. 

I'lum  a  mixture  of  crystuUlzed  tartarous  acid  in  powder  sui|jhur(ttH 
and  mkU  utlphuretted    hidrogen  gas  wua   equally  evolved, '"■'"'Keii 
_,_  I'll'  1  I  -     ei*i[vod  from 

Tlteie  ciiieriments  were  made  with  the  various  sorU  sold  in  nriout  aued. 
the  ftbojn  tinder  the   name;  of  Carthagena  sodu,  kelp,  and '"°i>- 
barilla.     They  all  presented  the  same  rerultn. 

It  c«n&oi  be  doubted  therefore,  that  the  hidrostilphuret  CudeicMb  il< 
of  MMla  is  contained  in  all  the  kinds  of  soda  ;  and  tlial  it  may  ""i™  eoi''^™- 
be  obtained  from  ihe  mother  waters  of  the  lixiviunis,  that  hidrMulfihu- 
faaTcfumiibed  carbonate  of  «oda.    The  formation  of  this  «alt  '"* 
is  easily  utiderstood.      When  the  plant  is  burned  for  procu-  Source  of  it. 
ting  the  alkali,  the  lire  is  urged  so  far  as  to  can^e  the  aiilies 
lo  uOfl«rgo  a  •emiiilrilication  :  the  sulphates  contained  in 
them  are  decomposed  by  the  action  of  lliechurroal :  the  suW 
pliur  i«  liberated  and  forms  sulpburets.     At  the  same  time 
(h«r«  is  an  extrication  of  hidrogen  gxn,  which  may  be  furn- 
ished by  the  charcoal  itself,  or  by  the  decomposition  of  the 
plant  or  of  water  ;  nnd  no  doubt  by  the  three  together.  This 
hidmgen  g^,  uniting  with  the  sulphur,  constitutes  thif  sul- 
phuretted hidrogen  gas,  which  in  its  turn  combines  with  a 
part  of  ihe  alkali,  and  forms  hidrosulphuret  of  soda. 

The  formation  of  the  ■.alpburete  and  hidroanlphurcts  that  The  prejnii- 
barilbi  contaiDS  being  occnsioued   by  the  strong  c:i|iinution  ^),'f^'j!j°"''"* 
of  Uir  ashca  furnishing  this  alkali,  we  ma;  infer,  that  the 
Rirtliwl  of  preparing  It  is  drlrctive.     It  is  evident,  that  pan  IticonTenieq- 
of  ibif  alkaline  salt  enten  into  the  eonii   utioii  of  the  sul- ="*^''* 
nhufctsand  bid ro^ulphn rets  contained  in  it.     These  remain 
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in  solotion  in  the  mother  waters,  that  have  furnished  carbooB 
ate  of  soda.  When  the  barilla  is  employed  for  making  aoap, 
the  same  loas  is  experienced.  The  soapboiler*!  lie  cootakis 
sulphuretsand  hid rosulphu rets,  which  diminish  its  caoaticity^ 
as  they  hare  a  weaker  affinity  for  lime  than  for  aeda.  Th« 
consumption  of  this  alkaline  substance  in  pharmacy,  and* 
more  especially  in  soap-making,  is  sufficiently  exteotive,  to 
tarn  the  attention  of  chemists  and  manafactn)rera  to  an  ioH 
provement  in  preparing  this  alkali;  which  if  alao  much 
employed  in  dyeing  cotton,  and  in  the  washhoose.  In  the 
latter,  the  sulphurets  and  hidrosulphurets  in  barilla  not  only 
render  it  so  much  the  dearer,  but  are  iujurioiia  to  the  white- 
ness of  the  linen  and  cotton*. 
r«»rtTicr  incoo-  These  are  not  tlie  only  inconveniences  arisiiig  from  tho 
wBiviices.  ^;g|^  degree  c^  heat,  to  which  the  soda  is  exposed  io  maDO- 
facturiiig  it.  A  still  greater  is,  that  a  part  of  the  alkali  enters 
into  combination  with  the  earthy  substance  contained  in  the 
ashes,  and  forms  a  kind  of  frit,  indecomposable  by  the  action 
either  of  water  or  of  acids  ;  and  the  quantity  of  alkali  wasted 
in  forming  this  semivitrified  substance  is  greater  than  that 
taken  up  in  the  formation  of  the  sulphurets  and  hidrosuU 
%iltthoA  of  phurets.  Here  no  doubt  is  a  great  loss  of  alkali,  occasioned 
sfcitegthesa.  y^y  ^|jg  semivitrification  of  the  ashes  of  the  plants  that  furn- 
ish soda;  and  which  would  be  avoided  by  adopting  the  node 
used  in  preparing  potash ;  lixiviating  the  ashes,  evaporating 
the  lixivium  to  dryness,  and  selling  the  alkaline  salt  in  this 
state  of  preparation.    The  consumer  Would  find  so  much 

Serfoos  acct*  *  T  he  svlplmrcts  contained  io  imprrpared  soda  frequently  occasioa 
4ciii  ill  a  soap  serious  accidents  in  soap  ni an n factories.  In  these,  where  it  is  cnsloni- 
■wauUctury,  ary  to  keep  canstic  lie  in  lar^^e  covered  stone  vats,  the  snlpbarets  de- 
compose the  water.  The  hidrogen  not  al>sorbed  by  the  hidrognrette^ 
sniphurcts  thos  formed  occupies  the  empty  part  of  the  vat.  When 
the  workman  takes  off  the  cover,  to  dip  out  the  lie,  and  holds  in  his- 
hand  a  lamp  to  light  the  inside  of  the  rat,  the  hidrogen  takes  fire,  and 
endangers  the  building.  In  a  visit  I  just  paid  to  Marseillea  I  saw  one 
of  these  manufactories,  that  had  been  destroyed  by  a  violent  cxplosioa 
of  this  kind.  The  hidrogen  being  mixed  with  atmospheric  air  rack 
«nexplo«ion  took  place,  that  the  house  was  near  being  thrown  dowa« 
The  owner,  supposing  the  manufacturer  had  maliciously  attempted  to 
destroy  his  house,  summoned  him  befwre  the  magistrate ;  and  the  cause 
is  still  pending  befure  the  first  tribunal  of  the  department. 

the 
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Ae  more  advantage  io  this,  as  it  would  be  easy  for  him  to 
wtisff  hioiaelf  of  the  parity  of  the  alkali ;  a  knowledge  so 
Bcemary  to  the  success  of  various  processes  both  in  pbar« 
aaacy  and*  in  the  arts. 

Bnt  what  are  the  reasons,  ibat  have  induced  the  manu-  Reflecaom  cm 
tsctorefi  of  barilla  to  irive  it  this  solid  consistency  ?  Is  it  ^•»«  manirfie- 
io  this  state  it  is  more  convenient  for  carriage  ?  or 
it  was  originally  less  used  in  the  making  of  soap  than 
•f  glass?  It  is  trae,  that  in  the  glasshouse  there  are  fewer 
incooveoienoes  from  its  use,  than  in  the  processes  of  chemis- 
try and  the  other  arts.  When  the  crude  alkali  is  employed 
in  making  glass,  not  only  are  the  hydrosulphurets,  sulpbu- 
rets,  and  other  salts  it  contains,  decomposed  by  the  high 
heat  required  in  this  process,  and  their  alkali  serves  as  a 
Aojt;  but  the  fnt  itself  enters  into  the  state  of  vitrification, 
and  Uins  adds  to  the  bulk  of  the  glass*  This,  however,  can- 
not be  considered  as  an  advantage;  for  it  is  certain,  that  ba- 
rilla contains  nearly  four  fifths  of  its  weight  of  heterogeneous 
•obslances»  which  of  course  increase  the  expense  of  carriage 
in  tbia  proportion*  This  is  a  consideration,  that  claims  the 
attention  of  the  consumer*  The  first  source  of  profit  in  a  Hinttpmttni* 
manniactory  is  economy  in  the  raw  materials*  taciuier*. 


XL 

An  Essay  on  the  Culiwatian  of  the  Red  Beet,  by  Mr.  Goe- 

RING,  a  Saxon  Agriculturist'*. 

J^  EXT  to  the  potato,  the  utility  of  which  is  well  known,  Red  bcetyery 
the  red  beet  is  one  of  the  most  beneficial  plants,  the  culti-  ^'^^**** 
vstion  of  which  is  particularly  to  be  recommended*  Everyone  Yields  much 
knows,  that  sugar  has  been  obtained  from  it  not  inferior  to  ^^^  '"S^* 
that  of  India ;  and  the  manufacture  of  which  would  probably 
hove  been  established  in  Germany,  had  not  the  consumption  but  thb  god- 

of  wood  necessary  for  it  checked  its  most  zealous  partisans  •  •om«too 
«i  t»  ^  •       t'  j'l      ..much  weed* 

for  the  resources  of  Germany  in  this  respect  are  daily  di- 

OMniiibing* 

*  9oaniiu>  ^b.  Phyi.  Ecoo*  May^  is  10,  p.  SS9. 

Beside 


RED  BEET  RtCOHHSKCSB  FOK  CATTtK. 

tftSet  proper.      I^mide  tliis  essential  point,  wliich  tannot  be  attained  froaii 
**"**"■  local  ilifficuUies.  and  which  may  not  exist  in  many    Other 

countries,  the  (Mincipal  properties  of  the  beet  are  thote  of 
being  nouriabiiig,  emollient,  cooling,  laxative,  kc. 
t*naafentit      Supposing  it  to  be  cultivated  only  for  fieding  Bt«ck,  par- 
'"''^^'"Bs^-ticularly  cowB,  in  winter  and  in  sumnier,  it  daserret  in  every 
respect  to  be  preferred  to  most  plaats  both  for  the  root  and 
WMiet>Mtin-  leaf.     Though  the  white  beet  is  of  pretty  evteniive  use,  and 
ittij«»b«BiUki  mm,(,  cuHivBieJ,  It  cannot  in  any  respect  be  compared  with 
the  red.     It  is  neither  so  firm  nor  so  sweet ;  and  we  find  by 
experience,  that  the  milk  of  cowi  fed  some  time  wilh  it  lose* 
its  Eweeloess,  and  becomes  bitter.     Besides,  it  can  scarcely 
be  kept  through  the  winter,  as  it  soon  grows  rotten, 
the  red  beet  The  red  beet  on  the  contcary  is  firm,  sweet,  and  but  in  ft 

layrDTisii.  nMMlerate  degree  wrttery.  It  is  at  least  as  nutnt)«as  as  the 
turnip  cabbage,  and  imparts  to  the  milk  a  pleasing  sweet nessi 
which  continues  as  long  as  the  cow  it  fed  on  it.  It  keep* 
»ery  well  thmogh  the  winter,  either  in  cellars  or  in  pits,  pro- 
vided it  be  not  put  in  wet ;  and  is  as  fresh  when  taken  out 
in  tl>e  sprint;  as  it  was  when  laid  up.  They  who  cultirnte 
both  sorts,  thererore,  should  use  the  white  in  the  fall,  aixl 
keepllie  red  for  the  spring. 
Tfcelraws  The  leaves  oflhe  red  beet,  which  may  be  gathered  in  the 

middle  ofjuly,  the  time  of  sowing  the  white  beet  only,  is  ex- 
cellent fodder,  particularly  for  horned  cattle  and  pi);*.  It  i> 
true  howerer,  that  the  leaves  caLuot  be  thus  gathcKd  but  st 
the  expense  of  the  roots. 

It  is  also  indisputable,  that  the  red  beet  is  one  of  the  roots 
aciieiided  on.  ih^t  succeed  almost  always.  It  has  few  enemies,  and  a  good 
crop  may  nWays  be  depended  on,  provided  the  ground  has 
been  well  tilled  and  prepared,  and  the  seed  properly 
u  There  ii  no  season  amiss  for  sowing  the  red  beet.  It  may 
be  sown  u9  early  as  you  please  in  spring,  or  even  in  autumn ; 
for  the  first  leaves  which  in  most  other  plants  are  very  ten- 
der, ere  ubte  to  stand  the  cold  winds  of  spring.  No  inseot 
can  hurl  them  ;  and  while  the  turnip,  the  turnip  cabbage, 
the  cabbage,  &c..  are  deftrnyed  by  the  leaflice,  the  red  beet 
grows  «slonishingly  :  and  when  in  autumn  the  leaves  of  those 
plunlb  are  devourvd  by  caterpillars,  none  are  seen  on  the  red 
btel.  J 


MO   BSET  KECONMeKDED   FOB  CATTLS. 

Tilt  ooly  Hiemies  it  hss,  that  1  know  uf,  ure  fowls;  for  Fuwttn- 
these  ire  w  fond  of  Us  leaves,  at  etilirely  to  l»y  wasU  the  'S^i^\  '™* 
6cUls  of  it,  to  whicit  ihey  csd  have  acce&s.  Their  appetite 
fof  this  plant,  when  they  once  have  discovered  it  in  a  field 
Of  gaidm,  U  such,  that  it  is  almost  impossible  to  keep  them 
out.  They  Btiould  not  beeown  therefore  in  gardens  or  fields 
too  nrar  houses,  as  in  this  case  the  crop  may  be  looked  upon 

TTir  foltoiring  is  the  method  I  have  ado  pled  of  cultivating  it. 

I  GrU  select,  if  poisible,  a  good  btnck  monld,  rather  rich.  Method  of 
If  it  be  raised  with  a  little  sand,  and  provided  it  has  not  too  cuUiwiuijit. 
much  clay,  it  i*  good  for  the  beet,  which  always  require*  ti 
little  Rioisluw.     It  may  be  cultivated  indeed  on  light  ground, 
litit  not  with  equal  success. 

In  aatDmn  I  toy  on  manure,  in  the  proportion  of  six  two 
hone  turl  loads  of  dung  of  horn^  cattle  to  a  hundred  and 
forty  tqnarc  perches.  This  dung  I  afterward  hury  at  lea»l 
MX  incite!  d(«p  with  the  plough:  aud  then  I  give  the  ground 
aaolbcT  plovghiogin  narrow  furrows. 

Aj  aooa  in  the  iprinj;  a^  the  land  can  be  worked,  I  sow 
the  eed  atien:  the  plants  are  to  remain  ;  for  experience  has 
iBUfrht  me,  that  transplanting  them  is  injurious.  They 
should  not  be  sown  loo  thick :  there  should  be  at  least  six 
inches  diitance  bctvreen  the  plants;  and  it  is  often  necessary 
to  (lull  ap  wme  in  the  thickest  places,  for  three  or  four 
plants  Trequenlly  «pring  from  a  single  seed. 

It  is  tisuul  lo  cover  the  seed  by  raking  or  harrowing :  but 
as  frma  iheir  lightness  they  frequently  lie  on  the  surface 
moA  tot,  it  is  better  to  uae  the  hoe,  or  the  ploogh,  taking 
C*re  not  to  bury  Ihem  too  deep.  In  this  way  we  may  bccer- 
taiB  ■fllieir  germinating  quickly,  if  the  soil  be  good. 

At  MOD  Bs  the  plants  have  their  sixth  leaf,  they  should 
be  weeded,  and  thinned  oot  where  loo  close.  A  few  week* 
after  they  shoulil  be  hoed,  but  sn  aa  rather  to  druw  the  earth 
frvm  thetn  than  to  heap  it  round  them. 

When  the  leaves  begin  to  bend  down  to  the  ground,  the  Giith»im[  iha 

the  bottom  of  the  plant,  may  be  g:itliered  for  Imtm. 

:  eatllc:  bat  thry  must  uut  be  stripped  too  much,  as  tliis 

lid  tnjnrr  the  root.     Nor  should  ihe  leaves  be  plucked  otf 

t&ey  »eparate  as  it   were  of  tlieutaclrcs,  inclining 

toward  Ihe  jrroiuid.  If 
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^  TURKISH  ROSE  PEARLS* 

Ttkiog^upand  If  weeds  appear  again,  or  the  ground  get  bard  aad  irfp 
pr^iDf  the  ^^^^  should  be  hoed  a  second  time.  Lastly,  in  the  month 
of  October  the  roots  should  be  taken  up,  and  laid  in  the 
places  intended  for  keeping  them,  first  catting  off  the  stalk 
close  to  the  root,  that  they  may  not  vegetate  during  the 
winter* 


•m* 
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Account  of  a  Composition  commonly  calM  Turkish  Rose 
Pearls;  by  Mr.  Marcel  de  Serres,  Inspector  i/AriSp 
at  ViennaK 

Elegant  and      JL  URKEY  has  a  considerable  trade  in  a  compositioa 
l>tiuls"mtde*of  known  by  the  name  of  rose  pearls ;  and  as  this  compontioo 
sbm:  leaves,      is  very  simple,  I  imagine  it  may  not  be  unioteresUng  to  make 
it  k  nown,  that  it  may  be  imitated  in  other  countries.   Nothing 
more  is  necessary  than  to  take  the  petals  of  fresh  gathered 
roses,  and  pound  them  carefully  in  a  cast  iron  mortar  well 
polished.    They  are  to  be  pounded  till  they  are  thoroughly 
bruised  and  form  a  smooth  paste.    This  paste  is  to  be  spread 
on  a  sheet  of  iron,  and  dried  in  the  air.    When  it  is  nearly 
dry,  it  is  to  be  pounded  again  with  some  rose  water,  and 
dried  afresh.    This  is  to  be  repeated,  till  the  mass  is  re* 
duced  to  a  very  fine  paste,  when  it  is  fashioned  into  the 
proper  shape  with  the  fingers,  or  with  an  instrument  umilar 
to  that  used  for  cutting  pills.  The  sort  of  beads  thus  formed 
are  then  perforated  for  stringing,  and  the  paste  is  dried  afresh* 
till  it  becomes  very  hard.     When  they  are  smooth  and  well 
polished,  they  are  rubbed  with  oil  of  roses,  to  increase  their 
fragrance  and  lustre.    By  this  simple  process  the  paste  of 
rose  leaves  takes  a  very  decided  black  colour,  owing  to  .r 
combination  of  the  gallic  acid  in  them  with  iron* 
SimHar  beads       With  a  similar  paste  beads  of  various  colours  are  formed, 
of  other  CO-      ^he  most  common,  next  to  the  black,  are  red  and  blue. 

Aotfrs> 

The  colouring  matter  is  added  to  the  paste.    It  is  possible 
however,  that  these  red  or  blue  beads,  which  are  said  to  be 

•  $«nDinu*8  Blblioth.  Phys.— Econ.  Feb.  isio,  p.  los. 

nothing 
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•othiiig  bat  the  paste  of  rose  leaves  so  coloared,  may  be 
■nde  of  a  particular  paste ;  and  if  I  must  give  my  opitiioo, 
I  should  tbiok  this  is  the  cose,  from  the  difficulty  of  giving 
a  nsd  or  bkie  colour  to  a  paste  so  black  as  that  of  roses*. 
The  red  a^klaces  m  qoesttoo  must  not  be  confounded  with 
those  made  of  pimeotOt  or  those  of  the  fruit  of  the  red  .bead 
▼ioct  mkrmt  precmiorims. 

Fteqveotly  to  render  the  Turkish  rose  pearls  more  fra-  Additioas  tm 
grant,  oil  of  rosea,  storax,  and  musk,  are  mixed  with  the  ^^  perfuae. 
paste;  but  this  addition  makes  no  alteration  in  the  mode  of 
preparing  it. 

The  black  beads  are  most  prized,  either  because  they  ^  The  Made  «•» 
off  the  colour  of  the  skin  to  more  advantage,  or  because  their  ^^  ^*^ 
perfiimc  ia  more  agreeable.     These  beads  find  their  way 
over  Berape  through  Austria,  and  are  of  some  oonsequeoce 
MM  an  srtieie  of  trade. 


XIIL 
Omihiidl  Omigrass:  by  Mr.  Tolla&d,  unf. 

A.  HE  tall  oatgrass,  aecitu  elatioTf  grows  and  produces  an  UtlUtf  of  dw 
abundance  of  Ibdder,  both  in  good  and  bad  soils.    It  is  of  ^^^S»>^ 
very  caHy  growth,  and  rises  to  the  height  of  two  or  three 
feet*     Its  stalk  is  fine,  slender,  and  makes  very  good  hay* 
It  is  ipmred  twice  a  year.    If  it  be  eaten  green,  it  may  t>e 
cut  oAener;  but  it  i^  priuci pally  cut  for  hay* 

It  may  be  sowed  in  autumn,  or  in  spring,  after  two  plough* 
iogs;  at  the  rate  of  70  kil.  [154  lbs]  to  the  are  [2*5  acres]* 
Frequently  saiotfoin  is  sown  with  it,  in  the  proportion  of  a 
hectolitre  [ti  bosh.  3  pecks]  of  saintfoin,  and  60  kil.  [13^ 
Ihs]  of  oatgrass  aeed,  to  the  above  quantity  of  ground* 

*  it  is  pbvSoas,  tbat  this  difficalty  would  be  removed  by  wbolly 
tf  oidiag  tb^  ate  of  iron  Id  making  tbem.  At  tbe  Mme  time  tbe  petab 
•f  ocber  fragrant  Bowen  of  different  colours  migbt  probably  be  used  ^ 
vitb  adraotmfe*  Tbas  tbe  violet  appears  to  be  well  adapted  for  tba 
Uae  Tbe  manufoctarer  too  migbt  avail  bimself  of  tbe  well  known 
froperty  acids  possess  of  beigbteniog  tbe  red  of  roses,  and  of  cbanging 
vefctablr  Uaci  to  red ;  as  well  as  perbaps  that  of  alkalis,  in  convert* 
hf  tbe  bines  into  gretn.     C. 

t  Abiid|sd  Drom  Sonnini^s  Journal,  Dec.  is  10,  p.  S75. 
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Vtmiy  nf  th»       It  '^  particularly  adapted  to  horeei;  but  all  animals,  that 
bUautfiiB.     are  commonly  Ted  wilh  hay,  eat  it  nith  pleasure. 

Opinions  liare  been  lo  divided  respecting  tiiit  plant,  that 
■everul  writen  have  been  eager  ta  boHst  its  advantages,  while 
utbers  hitve  endeavoured  to  depreciate  it.  This  difference 
oropimoii  respectinj;  li  plunt  of  real  utihty  has  arisen  from 
the  uuihorH  who  hare  mentioned  it  omitting  its  botanic  name: 
hence  some  have  confounded  with  it  the  ray  grast,  tolhitn 
pereime',  cithers  with  the  way  bennet,  liordeum  murale,  which 
has  no  reluiion  to  it,  and  is  one  of  the  very  numeroua  plante 


lujui 


repeat 


that  the  e 


tural  meadow  ;  and  that,  < 
ua  trxeellent  pasture.     It  : 


a  elaliot 


a  the  best  basis  of  a  na- 
in  cultivated  alone,  it  makes 
one  of  the  best  of  the  family 
of  grasses,  as  any  one  may  readily  be  convinced  by  obter- 
▼ation.  It  may  be  known  any  where  by  its  slender  stalk) 
rising  above  the  other  grasses,  and  terminating  In  paniclei  % 
little  drooping. 


SCIENTIFIC  NEWS. 


Si.  Than 
The  Winter  Cours 


iim'j  and  Guyi  Hospitals. 
e  of  Lectures,  at  these  sdjoiniitg  Hos' 
pilak  will  commence  as  usual  on  the  Ut  of  October,  vit. 
At  St.  TTtomat'i. 
Anatomy   and    the  operatioui    of  surgery,  by  Mr.    A. 
Cooper,  and  Mr.  Henry  Cline,     Principles  and  practice  of 
surgery,  by  Mr.  A.  Cooper. 

Jl  fJuy's. 
Practice  of  medicine,  by  Dr.  Bablngton  and  Dr.  Curry. 
Chemistry,  by  Dr.  Babington,  Dr.  Marcet,  and  Mr.  Allen. 
Experimental  philosophy,  by  Mr.  Allen.  Theory  of  niedi' 
fine,  and  materia  medicn,  by  Dr. Curry  and  Dr.  Cholmelcy. 
Midwifery  and  diseases  of  women  and  children,  by  Dr. 
Haighion.  Phyaiolopy,  or  laws  of  ihe  animal  oeconomy. 
by  Dr.  Ilaighion.  Structure  and  diseases  of  the  teeth, 
by  Mr.  Fox. 

N.  B.  These  several  lectures  are  so  arranged,  that  no 
two  of  them  interfere  in  the  hours  of  ailendanee;  and, with 
the  lectures  on  unutomy,  and  those  on  the  principles  and 

tiractice  of  surgery,  given  at  the  Theatre  of  St.  Thomas's 
loEipital  adjoining,  the  whole  is  calculated  to  form  a  com- 
plvtc  Luui'sc  of  inediciil  and  cliiiur^ical  instructions. 
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ARTICLE  I. 

Ontki  Electric  Column,  and  Aerial  Electroscope,      By  5.  A* 

De  Luc,  Esq,  F.  R.  S. 

To  JFiUiam  Nicholson,  Esq. 

1.    TN  my  last  paper,  published  in  your  No.  149,  after  hav- 
Jl  iog  shown,  that  Dr.  Mat  cock  had  very  ably  refuted 
the  natural  philosophers,  who  thought  that  the  galvanic  ^ecis 
depended  on  the  electrical  energies  of  the  particles  of  mQtler ; 
and  profed,  that  it  Was  produced  by  the  action,  on  each  other, 
of  two  proper  me/a/.f ;  I  was  obliged  to  dissent  from  him  on 'p^^Q  pQ-.^ts  qq 
two  points :  1.  that  the  electrical  excitation  produced  by  the  two  which  the  au- 
metals  did  not  exist  during  their  contact,  but  only  at  the  instant  tVooiDr.May- 
they  were  Jc;para/f(f — 2.  \hzt  the  galvanic  a^/paratus  can   only  cock, 
be  excited  by  a  decomposable  Jluid,  which  is  always  decomposed 
when  the  apparatus  acts.      But  I  opposed  to  these  two  proposi-  His  reasoDf 
tiont  nay  experiments  related  in  your  Journal  for  June  and  Au-  ^^^  ^^y 
gtui,  18IO,  which  demonstrate,  that,  in  the  galvanic  pile  the 
ekemictd  effects  are  independent  of  the  cause  of  the  electric 
effects ;  the  former  being  only  produced  when  the  electric  fluid 
pervades  zpile,  in  which  a  liquid  acts  on  the  metals  to  corrode 
ihem,     I  have  explained,  also,  in  the  same  paper,  bow  tliese 
Vol.  XXXIII,  No.  152.— October,,  1812.  G     ex- 
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enperiments  led  me  to  tbe  di»covery  of  an  eUclHc  apparalus, 
»hii-h,  without  any  liquid,  and  composed  only  of  alternsEe 
xincplales,  and  equal  pieces  of  Dulth  gill  paper,  producei 
itrong  fkclric.  but  no  chemical  effects, 

2.  My  paper.  Sir,  in  your  Journal  for  Oetoljer,  1810*.  con- 
lainslhe  description  of  a  small  apparatus  of  this  kind,  wliich, . 
la  order  to  distingui^  ll  from  ihe  galvanic  pile,  I  have  named 
electric  column.  It  is  really  a  spontaneous  eUctric  machine,  the 
power  of  wh'ch  can  be  increased  witliout  limits,  by  increasiag 
tbe  number  of  ilie  groups;  itijlaitingi  for  I  have  still  the  first 
column,  (that  represented  in  the^gure\)  which  1  constructed 
five  yeais  ago,  prei^erving  still  its  power  i  and  iudeed  there  is  no 
reason  why  it  should  lose  it,  as  there  is  no  liquid  to  affect  tbe 
meia/j;  for  it  requires  only  that  the  poper*  should  possess  tbe 
■mall  degree  of  moishirecC  the  surraaading  air. 

3.  Aa  to  tbe  increase  of  power  of  this  natural  electric  na- 
chine  by  increasing  Ihe  number  of  lbs  groups,  a  very  ingenious 
and  well-koowo  esperinaenial  philosopher,  Mr.  \V.  Allen, 
has  carried  it  lo  such  a  degree  as  to  produce  very  remarkable 
effects.  His  apparatus  consists  of  ten  columns,  each  containing 
1000 groups  of  jjnc  and  D'ltck-gili  paper,  forming  together  a 
secies  of  10,000  ^roupj  :  but  they  are  of  a  small  size,  so  as  to 
be  enclosed  in  glass  tubes ;  a  circumstance,  the  effect  of  which 
(ball  be  seen.  The  following  are  the  phsnomena  observed 
by  Mr.  Allen,  which  confirm  some  points  which  I  have  slated. 

1,  Having  tried  10  cAar^e  a  cunleit  jar,  the  charge  arrived 
BOmetimesio.such  a  degree,  as  lo  give  a  i^iocil:  up  to  the  elbows; 
but  at  other  times  it  could  never  arrive  at  that  point.  This  cir- 
cum'iiance  is  owing  to  what  I  bad  observed  of  the  iaSuence  of 
Ihe  electrical  stale  of  the  oir. 

1.  Notwilhalandiijg  such  ?/te(ric  power,  Mr.  Allen  did  not 
perceive  any  production  of  gasses  in  glass  lubes  with  water, 
made  to  connect  tbe  extremities  of  these  columns. 

3.  That  apparatus  shows  also  what  1  had  found  with  respect 
to  the  sixe  of  the  plates ;  that  tbe  sii-e  was  indifferent  to  the  in- 
tensity  of  the  ultimate  effect  -,  but  that  the  larger  they  were, 
tbe  sooner  that  ejfecl  was  produced.  The  platts  of  Mr.  Allen 
being  small,  many  minutes  were  required  to  charge  bis  jor. 
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4.  I  come  now.  Sir.  to  ray  enperimenls  comained  in  yout  Mr.De  Lno'j 
Jourail  for  Oaober.  1810.  wiili  a  Jigure,  half  iho  size  of  ihe  «PP«faWi. 
D'igmal,  of  the  apparntiis  to  which  1  shall  refer  them,  but  only 

Id  ih^it  parts  concerning  Dr.  Maycock's  system.  For  these  »■> 
perimciiK,  beside  the  e.'niTOKopes  at  ihe  ends  of  the  column, 
Ibcft  ii  ime  in  the  mlddlt.  I  shall  call  A,  thai  connected  with 
\)x  pwtive  eoA ;  B.  that  at  the  ntgalive;  and  C,  an  electroscope 
plactx)  at  the  middle  point :  but  by  taking  off  the  wire  4,  it  may 
be  made  to  communicate  with  any  part  of  the  column,  the 
(t«(Hc  state  of  which  is  wanted  to  be  known  j  and  this  by 
mean*  of  an  iniulaieij  unre,  so  soft  as  to  be  easily  beni,  and 
thus  mad«  to  connect,  by  one  end,  with  the  electroscope  C,  and 
by  ibe  other,  with  the  part  of  ibe  column  the  ilcctrkal  state  of 
which  i«  wanle-J  to  be  known. 

5.  These  CKperimcnts,  which  begin  at  p.  88  of  ibe  same 
number  of  yooi  Journal,  referring  lo  some  tables  given  in  (he 
coDcIiuion  of  my  preceding  paper*,  I  think  belter,  for  an  im- 
taediate  reference,  to  copy  Ihem  here,  with  (his  previous  expla- 
nation, that  in  all  of  them,  A  indicates  the  posHive  end,  and  Bi 
tbe  negat'wt. 


Table  I. 


Table  II. 

B  in  eommunUatioa 
tvitli  ikeground. 


Taelb  lit. 

Aincommjiniatlion  Differeat 
tMtA  the  ground,    ititei   of  Hib 
pilft 
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6. 1  come  oow  lo  Ihe  experiments.     Experiment  7   '^  tli^s  Etper'aaenH 

lalcd  in  p.  88  of  your  Joarnal  above  nnoted.      "  At  the  time  'l"")"'"^  »■?«, 

,  ..1,-1,  .  motion  of  11 

when  (OQ  account  of  the  electruai  itateoftbc  air)  there  are  eiectrir  flaid 

eiraple  and  eqaal  divrrgenca  in  ilie  electroicopes  at  the  extre- '"  *•"  co)a«». 
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"  mities  of  the  column,  then  positive  at  A>  and  negative  at  B  } 
"  there  is  so  diyergitice  itj  the  electroscope  C  ;  it  is  a  nmiral 
'' pointy  and  18  expressed  by  O  in  TABLE  I.  If>  at  the  aamo 
^'  time^  any  point  of  the  column,  at  a  distance  from  the  point 
'*  C,  on  the  negative  or  positive  side,  proportional  to  one  of 
"  the  terms  of  tablb  l,  be  tried  by  the  insulated  wire,  the  di* 
^  vergence  produced  is,  as  exactly  as  can  be  expected  in  such 
**  experiments^  correspondent  to  that  expressed  in  the  iaOie^ 
with  its  sign  either  —  or  +.*' 

7.  In  Exp.  8  are  seen  the  two  different  cases  expressed  fai 
t  ABLBs  II  and  III,  observed  also  by  means  of  the  msulaiid  wire. 
The  case  of  tablb  II  is  produced  by  placing  the  end  B,  or  st^ 
gative,  in  communication  with  the  ground.  In  thta  caie>  the 
electrometer  at  the  middle  point  C,  which,  in  the  pfeeeding 
case,  was  neutral,  has  a  positive  divergence,  equal  to  that  before 
observed  at  the  extremity  A,  where  it  is  now  double. .  Tbeie 
is  no  neutral  point  perceptible,  but  close  to  the  end  B,  whence 
the  positive  state  is  increasing  towards  A,  at  the  rate  expresKd 
by  TABLB  II.  If  the  communication  with  the  ground  be  in- 
versely placed  at  A,  or  the  positive  extremity,  which  is  the  case 
of  TABLE  III ;  then  the  only  point  found  neutral  in  the  column 
is  close  to  that  end  A ;  and  thence  the  negative  state  is  increasing 
up  to  B,  where  it  is  become  nearly  double ;  and  at  the  middle 
point  C,  the  divergence,  now  become  negative,  is  equal  to  what 
it  is  at  the  extremity  B,  when  the  column  is  inadaitd. 
The  effects  8.  If  Dr.  May  cock  had  known  these  experiments,  in  which 

pr<>«luc*?d        the  electroscopes   indicate,  to  the  eye,  the  motions  of   the 

tsLUnreiacoU'^^^^^^^^J^^^^^  ^^^^^^^^^>^^  ^^^^^  "^^  ^^^^  persisted  in  his 
tact.  opinion,  that  the  metals  do  not  produce  their  electrical  effects 

while  in  contact,  and  only  at  the  instant  they  are  separated  i  for 
they  were  not  separated  an  instant  during  the  course  of  these 
experiments.  Besides,  I  am  induced  to  think,  that  Dr.  May- 
cock  did  not  even  know  yet  the  existence  of  that  new  instru« 
*  ment,  the  electric  column  ;  or  at  least  had  not  had  the  oppor- 

tunity of  seeing  any  5  for  each  column,  of  whatever  number  of 
groups  it  is  composed,  which  constantly  remain  iu  contact,  pro- 
duces electrical  effects  at  its  extremities^  in  proportion  to  tim 
number  of  groups. 
This  equ^y  9.  Dr.  Maycock,  not  having  read  my  papers,  might  say^  that 
^  *^^     he  had  applied  his  system  only  to  the  galvanic  pile  ;  but  had  he 

kuowa 


known  tbe  tune  [uper  of  which  I  am  speaking,  be  would  bare  in 
tbta,  ID  p.  91.  t^at  I  have  made  (be  very  same  eiperimciils  di-  ^' 
rectlj  on  ibe  galvanic  pile  ;  and  that  I  found  ibe  same  grada- 
lioa  of  filMs  and  of  minus,  from  the  middle  point,  as  in  iha 
eobanm.  Only  these  operations  csonut  be  so  long  continued  on 
the  ptU,  became  its  r^nfricd/ii^nf  are  diminishing  in  propor- 
tfOO  10  ibe  tTOiion  of  the  surface  of  the  metals.  But  Dr.  Maf- 
cock  could  not  be  informed  of  tJisse  eleclrical  phzaomcna  of 
ibe  gu'cBtie />i^c  i  bciMuse,  »9  it  appears,  he  has  not  used  itj 
i  been  only  o 


TroDgbsart 
IS  I  Eiiall  show  ill  a  future  paper,  diSerenttf. 


bit  galvanic  oliKrf 
apparaliu  of  treuglu,  which,  1 
bac  deceived  him. 

iO.  I  now  come  to  another  class  of  eiperiments,   which,  iloiiin 
tctfoa,  ate  aUa  unknown  to  Dr.  Maycock  ;  for,  bad  he  read  of  Hi 
tlteoi,  be  vouM  bare  found  evident  proofs  of  a  irca/a/iBn  01  the'''"'  "'1''^, 
dutrk  fltud,  wben  the  extremities  of  the  column,  or  of  the  ;„  it,,.  ^Ht, 
fttle.  arc  tmatcted  logetber.     These  eaperimcnls  consist  in  pro- 
dacing  tbe  caniujitut  of  the  exlTemitiet  by  difiereitl  boilits,  and 
olMCcvicg  their  effects  on  ths  gold  Uof  electroscopes.      It  has 
been  fcen,  in  the  above  experiments,  that,  when  llieextremitica 
of  ii>e  column  are  uncanneclai,  there  Js  an  accumulation  of  lbs 
ttettric  JUiid  at  the  exireioiiy  A,  wliere  the  gold  leaves  direrga 
u  pottiivf,  and  a  di-Jit-itnci/  at  the  extremity  B,  where  they  ii\- 
verge  nejafwiij.     If  a  good  conduttor  be  applied  to  produce 
tbe  caaiiiHHu'cation  between  the  extremities,  the  gold  luaves 
jWi  DO  botb  sides  :   if  it  be  a  perfect  nonconductor,  tbeir  diucr- 
Dot  altered :  but  if  an  imperfect  conductor  be  applied, 
faii,  in  proportion  to  the  conducting  faculty  of  the  body. 
1 1 .  llieM  cxperimeuls  begin  at  p,  91  of  the  same  number  oiau  require* 
ttf  jroat  Jnanial.     I  made  ihem  for  the  purpose  of  ascertaining  vr— ■'■  *"'" 
3  very  eaMDlial  point  in  electricity,  ihat  of  the  best  insulatioK  [jtlun. 
o(  a\{(jaittttlTical  appaiutustt  ;   having  found,  that  tbe  want 
of  11  eOfipJete  imulation  may  lead  to  erronr.     Glasi  is  tbe  only 
bcxiy  uied,  on  account  of  its  solidily,  for  pillars  in  all  these 
■pparaiiuea ;  and  it  has,  in  ibis  respect,  the  essential  propetty 
o*  labeptrmtalle  to  the  ele<;tricui  I :  but  it     is  not  a  perfect 
iKsikJacfur  t    ibe  electric ^uid  mores,  though  slowly,  along 
I  'mtfaocaodla  pievent  it,  it  is  itecessary  to  covet  it  with 
•  <aio  uulaiing  oamiik.      TheM    experiments,  therefore,  I 
node  fiot,  IB  <Kd<i  to  fisul  out  wiiicb  were  ibe  tett  conduclorf } 

next. 


perfect  iniii; 
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next,  what  was  the  beat  insulating  vamlsh  to  cover  gbui ;   and 
in  iheir  course  I  ascertained  the  different  conduiting  /acuity  of    , 
various  bodies. 
Conductora  12.  The  general  resuhs  of  these  experiments  were,  that  wiih 

'    Tcspect  to  iho  isit  conductirrs.  ihe  glass   tubes   with   uiattr   aiid 
piopcr  wiies,  when  no  rAemito/ ciieci  ii  produced  in  them,  are 
sensibly  as  good  conductors  as  meiali.      As  to  (he  wulaitng 
facaliy,  \  loiind,  that  sealing  wax,  in  which  no  spirit  of  wine 
is  added  to  make  it  softer,  beiit);  laid  on  glass  rods  sufiicienlly 
heated  to  meli  it,  is  equal  lo  the  best  other  varnish  ;  for  when 
placed  on  the  cxtremitiesot    ihe  column,   with  the  preeauiions 
I  have  indicated  (the  want  of  which  produce  very  remarkable 
pbjenomena)  ihese  rods  do  not  affect  the  divergtnce  of  the  gold 
leaves.     Lasfl)',I  have  given  many  details  of  my  experimeQla 
on  iniermtidiaie  bodies,  showing  that,  in  propociioo  lo  their  coa- 
duQlingfacultt/ ,  each  produces  a  determined  degree  ot  dimiimHan 
a  the  divergence  of  the  gold  leaves. 
13.  Thewholeof  these  experiments  affords  such  proofs  of  a 
circDlauuu  of  circulation  of  the  eltctricjluid  in  the  column   when  its  exlremi- 
ic  fluid,         ties  are  connected  together,  and  consequently  of  its  motion,  that, 
if  Dr.  Maycock  bad   known  them,  he  could  not  have  had  any 
doubt  of  these  effects.     The  circulation  is  in  consequence  of  an 
aecutmtlalion  constantly  tending  to  be  produced  on  the  postliiie 
extremity,  at  the  expense  of  the  other.    This  tendency  con- 
tinues, though  the  esiremitiei  are  connected  together  ;  but  tlie 
electric  fluid  cannot  accumulate  on  the  posilivt,  while  a  good 
snductoT  caa  transmit  it  instantly  to  the  ne^o(ii'e  ;  whence  it 
also  instantly  returns  to  the  pasilive,   by  the  properly  of  the 
column.    But  if  ihc  iniermediaie  body  be  an  imperfect  conductor, 
ihe  circulation  is  lessened,  and  some  electrical  signs  remain  at 
the  extremities. ' 
Tie  elKtrica!      14.  There  is  another  set  of  roy  experiments,  which  might 
Mtionaotiud-  fj^^g  ^gjg  Pf  Maycock  doubt  of  the  very  ground  of  his  sys- 
^L  tcm.  '  He  has  im^ined  a  certain  property  producing  the  ei«>- 

H  Irital  efiects ;  such,  I  suppose,  as  that  of  the  moii'iel  i  which, 

^^  in  ootiMquence,  ought  to  aci  suddenly .     If  this  were  the  case, 

^R  when  a  communication  with  the^rouni  has  changed  the  diver- 

^H  geices  of  ihe  gold  leaves,  that  communication  being  removed, 

^^1  the  Mtne  divergences  ought  to  be  suddenly  restored  ;  but  it  is 

^^K  Ui  otbetwiie,  as  may  be  leen  in  Exp,  4,  5,  6,  of  the  same  paper. 

^1  Iliere 

m.      J 


The  experi- 
Snanti  prove  i 
eircDlaUuu  ol 
ttiL' fluid. 
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(ere  it  tome  sort  of  impedimenl  to  the  motion  of  the  electric  But  progrrt- 
flttid  along  the  column,  probably  c.iusetl  by  a  Teluclance  in  (he  ''"'■ 
tiac  plates  10  part  with  tlie  siiperbr  quantity  of  f/ei(ricj?u;(; 
_lhe)r  muit  possess  when  united  witli  copper,  to  produce 
eleclTtcat  equilihium.  The  conie^nience  is  ;  ihal, 
«  liaving  ubserveiJ  the  divergence  of  llie  gold  leaves  in  both 
Ctrorocieis,  if  one  of  the  exiremiiies  of  the  eeiumn  be  made 
~~io  commuDicale  with  the  ground  ;  by  which  the  gold  leaves /a// 
on  this  lide,  anti  they  diverge  taon  on  the  other  aide;  it  requires 
a  long  lime,  in  some  cases  many  hours,  for  the  samo  riivtrgencei 
vta  be  restored. 

^V  15.  Tliure  ii  an  entertaining  experiment,  which  may  lend  to  S)mil»rii7  t>'- 
^^■Hne  discovery  rejpecting  the  physiology  of  vegetaMes.     Each  ,;",,  ^j  ,^^  *^^ 
^•W  tlief/«-/roinrt<T»  of  the  co/umn  may  be  made  to  imilaie  ibc  lumn,  "ndihst 
sennlive  plant  (mimosa  smsitiva  :)  for,  a,  the  contact  of  one  ^[^V."""''" 
of  the  estremiliet  of  the  column  produces  ihe  fol!  of  the  gold 
Itavts  on  tbii  side,  which  rise  slowly  ;  tlie  contact  of  the  ten' 
tilive  plaal  niBkes  Uk  iif^mjaii,  and  they  also  rise  ilowlij.    This 
analogy  of  slow  effects,  pointing  out   some  general  analogy 
binween  ibeir  causes,  must  render  us  caatioui  nut  to  auign 
hastily  to  some  ragoe  properli/  the  eiTects  that  wc  may  follow 
(liiiioctly  in  their  process,  such  as  tho«e  of  ibe  rlectric  column  ; 
for  they  may  lend  us,  in  time,   to  the  discovery  of  causes,  in 
Ibote  phienomena  which  now  appear  the  most  obscnrK. 

16.  The  lid  pari.  Sir,  of  the  same  paper  in  your  journal,  Jf''^'J^J'j'^P''^'.'y 
cODCernt  the  rlcclric  column  iu  its  plicenomena  as  an  aerial  tlee-  culation  influ- 

KKope.  and  contains  Uie  observaiions  which  1  had  already  ""^^'"'T """« 
idc  with  that  inttrumenl.  This  class  of  experiments  relates 
the  opinion  of  Dr.  Maycock,  forasmuch  as  they  prove,  not 
ty  ■  comlaDt  molion  of  the  electric  Jluid  in  the  column,  but 
ibat  some  eiiernal  cau^e  influences  much  the  rapidity  of  its 
motions;  an  otiject  the  explanation  of  which  1  bad  post poced. 

17.  These  changes  are  seen,  when  the  eiiTemities  oi  the  Ai  ihown  by 
(vlamn  arc   not  mude  to  communicaie  immediately  wtib  each  ,^g,fQ„_ 
other  i  butonlyby  tiiealternaie  Kriiin^'i  of  a  body  suspended 

bweeo  ibem,  taking  lomo  electric  Jluid  from  the  posilive 
t,  aiul  bringing  it  back  to  iho  negative.  Now,  the  mora 
l^tfis  the  nin'ionof  the  (/fcfNr^uii/inihe  co/unin,  the  more 
«iemr<)«ffltbe  ttrikirigtin  agiven  limei  and  the  difTtrcnco 
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is  very  considerable,  in  difierent  days^  and  different  parts  of  tho 
same  day. 
This     initra-      1  ®*  When  I  first  observed  that  phaenomenon^  it  pointed  out  to 
ment  made     mg  g  ^ew  and  very  interesting  object  of  stody:  but,  according 
fectly,  ^0  3  P^^n  o^  observations  which  I  then  formed^  I  was  obliged  to 

make  many  additions  to  my  column,  which  required  much 
time:  bat  the  first  description  which  I  had  given  of  tliat  appa- 
ratus in  a  paper  to  the  Royal  Society,  and  of  its  purpose,  made 
it  partly  known, 
and  imitatedby      ^9-  ^^^^  accidental  communication   to  the  public  wag  a 
Mr.Forfter,     lucky  circumstance ;  for  before  I  could  have  time  to  do, it  myr 
self  through  your  Journal,  a  very  ingenious  e^ipenmental  philo<r 
sopher,  Mr.  B,  M.  Forster,  not  knowing  it  precisely,  imitated 
it  in  a  curious  manner  :  he  formed  two  columns,  containing  tor 
gether  1500  gronps  of  zinc  and  silvered  paper,  of  the  small  siz^ 
of  my  first  column,  and  having  placed  them  horizontally,  he 
connected  with  each  extremity  a  small  bell,  and  su^ended  be- 
tween them,  and  very  near  them,  a  small  brass  ball,  held  by  a 
silk  thread.    When  the  apparatus  was  ready,  he  heard  it  chimes 
with  a  sort  of  buzzing  noise  on  account  of  the  rapidity  of  the 
motion  of  the  ball.    . 
Defect  of  his     ^O*  '^^^  apparatus  had  been  mentioned  in  Mr.  Tilloch's 
apparatus.       phjl.  Magazine,  and  having  seen  there  its  description,  I  spoke 
of  it  in  the  same  paper  of  your  Journal,  p.  103.    But  since 
that  time,  having  had  the  pleasure  of  making  personal  acquaint- 
ance with  Mr.  Forster,  and  corresponding  with  him,  he  has 
communicated  to  me,  from  time  to  time,  his.  observatiotu  of 
this  kind  of  aeroscope,  which^  though  in  a  different  manner, 
indicates  also  changes  in  the  electrical  state  of  the  air :  for> 
after  having  chimed  for  some  time,  it  stops  totally,  then  begins 
again,  and  stops ;  sometimes  it  chimes  for  a  moment,  betwtsea 
long  intervals  of  silence.    This  is  a  very  curious  phaenomenon, 
bat  there  is  a  want  of  intermediary  terms  between  the  cessation 
and  return  of  motion.    These  inequalities  are  occasioned  bj 
the  insulation  of  the  little  ball,  it  being  suspended  by  a  silk 
thread.    Having  tried  what  would  be  the  effect  of  a  greater 
distance  between  the  bells,  I  found  that  it  stopped  the  motion 
of  the  little  ball,  and  I  soon  judged  what  was  the  cause  of  that 
cessation.    When  there  is  more  distance,  the  little  ball  tending 
sensibly  a$  much  to  the  positive  as  to  the  negative  bell,  the  dif- 

ferepci 


feresce  between  these  tendencies  is  not  sufficient  te  svnrnaoont 
its  weight,  and  it  remains  without  motion  |  bat  when  it  is  very 
near  each  be)]>  a  very  small  dUierence  of  attraaioa  on  one 
side  can  make  it  move  towards  it,  whence  it  is  repulsed.  The 
dlfereoce,  however,  between  these  attractions  may  be  so  small, 
that  the  little  ball  remains  undetermined,  even  at  that  small 
di stance,  though  the  column  has  a  sensible  action. 

21.  My  plan  had  been  different  from  the  beginning,  and  This  did  not 
thus  free  from  that  impediment  i  it  was  to  obtain  a  separate  ^^  LucC  ^* 
dtctfmtUPr  formed  of  a  long  brass  rod  with  a  large  ball  at  the 

bottom,  and  to  suspend  at  the  top,  by  a  conducting  thread,  a 
small  metalUc  ball.  This  small  apparatus  being  connected  by 
its  upper  part  with  one  side  of  the  column,  the  little  ball  was  to 
diverge ;  and  I  intended  to  have  another  large  ball  in  comma- 
nicatioo  eiiher  with  the  other  side  of  the  column,  or 
with  the  groom),  against  which  the  little  peodolom  should 
strike,  fiill,  and  rise  again.  This  apparatus  is  represented  in 
the  figure  annexed  to  my  paper  in  yoar  Joarnat  for  October^ 
1910.  In  the  tame  paper,  I  explained  all  the  difficulties  which 
I  encountered^  before  I  could  prevent  the  little  ball  of  the 
pendulum  from  sticking  to  the  large  ball.  At  last,  however, 
I  succeeded  by  the  means  expressed  in  the  figure  ;  and  having 
determined  the  distance  of  the  second  large  laU,  at  which  the 
pendulum  should  never  cease  to  strike  it  by  the  smallest  power 
of  the  column,  the  purpose  of  the  apparatus  became  to  couni 
the  number  of  the  strikings  in  a  given  time ;  which  was  the 
precise  indication  that  I  bed  desired  to  obtain  of  the  smallest 
changes  happening  in  the  power  of  the  co/i^wn, 

22.  This  apparatus  was  ready  for  observation  in  the  begin-  observation! 
ningof  April,  1810,  and  in  the  remaining  part  of  the  same  *^"'»   ''»'*  ^?- 
paper  I  related  the  phenomena,  which  it  exhibited  during  this 

month  and  the  follov-'ing  month  of  May.  The  table?  of  these 
observations  are  composed  of  Gt^e  columns  :  the  (irst  indicates 
the  days  and  parts  of  i^  days  in  which  the  ob'^crvatjons  were 
made.  The  second,  the  points  at  which  the /aroj/zt/^r  stood. 
The  third,  the  points  of  the  thermometer  in  the  room.  The 
fourth  that  of  my  hygrometer*.  The  fifth,  the  numlir  of 
Urikingi  of  the  pendulum  in  determined  times.  23.  By 

•  Tm»  instrument  has  beco  taken  up  by  a  very  ingcnioii*  Hanoven'^in 

g^Qtlcnian 
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e     ph»no-      23,  By  compatiugthela!t  colum 
na  depend-  paper  above-tDentioned,  ii  niav  be  i 

an  theelec-  ^  '^ .  ^    ,  ,         '  .' 

:    itaie    of  ncxioii  01  tbe  Tiumbgr  of   sinkings 
aimotpheit  the  ihermomeler,  or  ihe  hygromrler, 


I  wilh  all  llie  otbers,  to  the 
een,  (hai  there  is  do  con-    < 
(vi(h  either  the  baromrler, 
and  only  with  ihe  different 


days  and  parli  of  the  i^oy.  Which  circumstance  coofirmed 
roe  in  the  idea,  that  it  was  only  llie  difTerent  elerttieal  uateiof 
the  aunoDiiding  air,  that  produced  the&c  changes  in  ibe  power 
of  the  column;  however  obscure  was  tlill  this  conuei  ion,  for 
the  reasons  which  I  explained. 
inquiry  2-1.  This  is  a  new  and  very  interesting  subject  of  experimen- 
lalural  philosophy,  and  in  publi'ihing  it  in  ibis  its 
infancy,  I  bad  the  ho|)e  tliat  it  might  lead  some  allentive  ob- 
server to  follow  ii  up.  This  hope  has  been  realiicd,  when  I 
have  seeu  in  yonr  Journal,  that  Mr.  T.  Forster  has  under* 
taken  that  investigation ;  particularly  as  I  know  his  lalentsj 
being,  since  that  time,  personally  acquainted  with  him, 
t  35.  I  shall  only  mention  farther,  that  I  have  made  a  new 
^"Btep  in  this  pursuit.  Knowing  by  my  former  experinaents, 
that,  though  the  size  of  the  plates  is  InditFerent  to  the  final 
eimple  divergence  oi ihs gold  leaf  eUctromettrs  al  theexlremi> 
ties  of  the  co/umn,  ii  is  not  theiame  when,  one  of  them  «(rut- 
ing  the  aide,  they  are  reduced  to  the  electrical  state  of  the 
ground ;  for  they  rise  faster  and  strike  again,  when  the  plates 
are  larger.  Applying,  therefore,  this  result  of  my  former 
experiments  to  the  motion  of  a  pendulum,  I  have  constructed 
8  column,  which,  in  two  connected  parU,  contains  loOO 
groups,  formed  of  zinc  plates  l\  inch  square,  and  e<iuai  pieces 
o(  Dutch  gill  paper.  This  column  moves  a  pendulum  coa^Mt.- 
iog  of  A  gill  pith  hall  the  sixe  of  a  pea,  suspended  like  the 
other  by  a  conducting  thread,  and  placed  in  the  same  apparatus, 
which  prevents  its  slicking  when  it  strikes  the  large  ball.  This 
pendulum,  guarded  against  the  agitation  of  the  air  by  a  glass 
case,  moves  between  the  two  same  large  Calls,  being  near  one 
inch  distant  ftoia  each  otlier,  and  it  has  not  ceased  to  tUlke 


tcallemiDi  raiding  a(  prnent  al  Cumberluicl  Lodge,  an 
Mr.  HauKmann,  hehuiuccnded  in  eveiy  point,  and  it  rei 
it*  utility.  10  conitiuct  ii  for  the  (iperimental  philutopheti 
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*lrillgalready(wo  yean  Iliaiithas  been  conitrucled  :  bnt  ihe 
fin^yenry  of  its  slriiings  is  also  very  various  ;  for  1  have  ob- 
ferrcd  ai  itmes  fnrty-fiic  in  a  minuie ;  bul  passing  at  other 
tinei  bjral)  tbeintemicdJale  numbers  down  tobatdly  one. 

2fi.  In  ihii  dale  1  mnst  Wve  this  pursuit,  on  .iccuuni  of  my  Mr.B  M.  For- 
age j  but  I  have  learnt,  wiih  great  plt.uure,  ibai  Mr.  B.  M. ''' 
Forster  ij  employed  in  censliuciitig  also  a  cu/umi  with  /orge  »ppar»tu«. 
plaltt  and  a  pendulum ;  riid  chat  his  nephew,  Mr.  T. 
Ponter  lakes  great  notice  of  the  connexions  of  this  plisenomena 
with  vnious  drcuuKtances  in  ihe  appearances  of  the  air,  and 
with  di<ea*cs.  This,  in  time,  may  lead  lo  some  useful  dis- 
eorerjr,  both  for  science  and  for  society. 

27-  Thi»  Dew  electrical  phsenomenon,  so  oonoected  with  the 
Gtste  of  (he  mr  which  surrounds  us,  canOot  bul  inlerest  many 
Datura)  philotopheti,  were  it  only  with  respect  to  meieorology  : 
ii  ti  ■  Dew  MrMif  leading  in  the  maze  oi  almotpheric  ■p\ixao- 
mena,  prarided  il  i*  not  associated  wiih  gratuitous  hypotheses. 
This,  Sir,  hat  been  the  object  of  the  Hid  part  of  tuy  paperon 
the  eUitric  eoUimit,  contained  in  your  No.  1 24,  for  December, 
1810)  io  which  part  I  have  given  an  abstract  of  some  other 
f^rra^  obtained  in  the  almosphenc  phKnomena,  considered 
both  in  ihcmieWcs,  and  in  their  relalion  with  (hose  exhibited 
by  the  upontaneoiis  appearances  and  dis.ippea ranees  uf  the 
electric flHid;  especially  in  the  great  phxtinmenoti  o{  lightning 
and  ihunder.  Mr.  Hausemunn,  of  whom  I  have  spoken  above 
in  3  note,  having  had  the  opportouiiy  of  obserting  the  different  „/„„  ii'o'ob- 
TMfiant  of  aijpindulunt,  and  persuaded  that  Itiey  must  have  ""ing  wiiJi 
some  connection  wiih  the  almospheru  phrenomena,  has  con- *""■ 
itrocled  the  same  3pp:irBtus  with  large  plates,  and  begun  tegular 
obMiTvatioDS. 

38.  I  stop  here  on  this  interesting  suhjecl,  having,  I  think, 
leralled  It  tuSicicnlly  Eo  show,  that  Dr.  Maycoch  had  not 
rmbraced,  or  considered  with  attention,  all  the  branches  of «- 
pctimenial  philosophy  connected  with  the  detcrminaiion  of  the 
Boinr^  nnd/ancfiom  of  a/uirf  influencing  almost  all  ihe  aimo* 
spheiic  pbKno<nena.  But  in  a  future  paper  I  shall  treat  of 
anotW  pan  of  the  same  subject,  by  coming  to  the  idea  Dr. 
Uaycock  luu  conceived  of  the  effect  of  friction,  to  produce 
eleetrical 
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electrical  effects ',  which  will  give  me  an  opportunity  of  esamhi* 
log  his  system  under  a  different  point  of  view* 
I  have  the  honour  to  be. 

Sir, 
Your  obedient,  humble  Servant, 

J.  A.  D£  LUQ. 
IVindsor, August  the  27th,  1812. 


II. 

EJfect  of  the  Attraction  letween  the  Weights  and  the  Pendklum' 
on  the  going  of  Clocks,  In  a  Letter  from  ilfr.TnoitAS 
Reid. 

To  IF.  Nicholson,  Esq, 

Edinhurghj  ISihAug.  181X 
Sir, 

^L?piweaf-(rii^  ^^^^'  ^^*"^  ^®°  ™^^^  engaged  ^^^  aatroootmcil 
fectcd  by  at-  ^>^  clocks,  which  require  a  great  deal  of  attention,  tosectfafll 
traction.  ^i^j  ^^^  g^  ^^  perform,  and  to  keep  as  near  to  time  as  it  is  posii^ 

ble  from  the  nature  of  things  to  bring  them  j  it  will  perhapa  to 
thought  strange  to  say,  that  attraction  comes  in  for  a  share  in 
those  obstacles,  which  stand  in  the  way  of  good  timekeeping* 
This  is  what  has  never  been  even  hinted  at  before  j  if  it  has^  I 
confess  it  is  new  to  me.  We  have  heard  of  clock  pendukunt 
disturbing  one  another,  where  clocks  were  set  agoing  on  tho 
same  board,  and  where  the  pendulums  were  not  saffickmtly 
iixed,  but  this  arose  from  a  very  different  cause. 
A  six-weeks  Having  fitted  up  a  clock  in  every  respect  particularly  good, 
astronomical  and  unexceptionable  both  in  the  plan  and  the  eROCutjon  of  it^ 
wliich,  by  express  order,  was  made  to  go  about  one  month  oc 
six  weeks,  the  scapement  of  it  made  after  the  principle  sug^ 
gested  by  Mudge  as  far  back  as  the  year  1763,  and  which  bo 
afterwards  introduced  or  used  in  his  timekeepers.  This  ck)ck« 
from  the  nature  of  the  scapement,  and  from  that  of  its  pivolt 
being  so  independent  of  oil,  at  almost  all  of  the  holes,  wnb 
from  these  circumstances,  expected  to  keep  the  arc  of  the  vibntm 
iun  of  the  pendulum  as  nearly  constant  as  possible }  but  after 

keying 
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tetping  tint  arc  perfecdj  for  above  two  weeks^  it  surprised  me^ 
nd  eren  mortified  me  not  a  little,  to  find  no  constancy  in  the  Bejran  todtmi- 
afcerenhere,  notwithstanding  very  sanguine  hopes  had  been  "JbrJ^n*^^ 
cotertaioed  of  it.    One  morning  it  was  observed  to  have  come  three  weeks, 
in  a  little,  which  afterward  it  did  gradually  more  and  more  for 
aooM  tsme>  from  a  maximum  to  a  minimum,  and  vice  versa,  and  after  a 
until  it  had  regained  its  original  extent  of  arc,  which  it  kept  on,  f'™®  »ncreaic4 
uU  toe  same  circarostances  came  again  in  the  way  to  disturb  it. 
Akboagh  I  saw  this,  and  was  in  some  degree  convinced,  that 
this  most  be  owing  to  the  attraction  of  the  weight  for  the  pen-  Thit  presumed 
dolum;  3WC  J  would  not  rest  altogether  satisfied  without  again  to  arise  from 
Uie  clock,  lest  something  might  be  there,  which  Jracdnjf  th^" 
to  gi«e  rise  to  this  inequality  <rf  the  arc  of  the  pendu-  pendulum* 
loin'a  vibraljOD.    But  on  examination,  there  was  evidently  no 
canae,  that  could  in  the  smallest  degree  be  suspected,  for  this. 

In  ooDStmcting  the  clock,  attraction  was  suggested  by  a  very 
jBgcoioaa  friend,  on  an  idea  taken  from  the  experiments  that  foreseen    and 
Juxf  beeooMde  by  Mr.  Cavendish  :  and  accordingly  the  barrel  guarded 

••eoQlcifed,  at  to  throw  the  weight,  when  it  came  as  low  n^j^^ctu^y. 

dietpcodtiltmi  ball,  the  farthest  then  possible  from  it. 

Hm  wtigfat  b  about  27lb. ;  and  the  pendulum,  which  is  a  mer- 
*y  has  about  lOib.  of  mercury  in  a  glass  jar  or  hollow 
In  order  to  be  more  convinced  in  this  matter,  the 
again  wound  up,  and  during  the  time  of  the  first  ten 
dafi  or  a  fbrtnight  it  kept  the  arc  of  vibration  constantly  the 
and  ita  rate  of  time  was  somewhat  less  than  +0*1^^ 
I  when  the  weight  had  got  down,  and  partly  opposite 
to  tba  cylinder  of  ooercury,  the  arc  of  vibration  began  to  come 
ia^  and  the  clock  gained  in  the  mean  time  from  less  to  more, 
oven  to  five  seconds  in  one  of  those  days  ;  when  the  weight  had 
goc  beiow  the  pendulum  or  cylinder  of  mercury,  the  former 
an:  of  vibration  was  regained,  and  its  rate  of  time  also.  The 
kSk  eiTeot  of  the  arc  of  vibration  is  about  one  degree  eleven 
miiratet  on  each  side  the  point  of  rest,  of  this  it  lost  about  six 
ntDotes  when  at  ita  least  extent, 

was  another  clock  observed,  which  s^oes  a  month,  has  Another  clock 
of  the  common  scapement  to  it,  and  a  compensation  \^^^  »»■-* 
peodohMa  of  Ward's  form,  which  I  think  is  a  very  excellent  ner. 
ooe.    The  arc  of  vibration  is  about  three  degrees  six  minutes 
•a  each  side  the  point  of  rest,  the  weight  of  the  pendulum  ball 

about 
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about  I2lb.,  and  that  ufihe  going  weight  28ib.  From  tbefoici-. 
bleiwing  or  molioa  of  ibis  pendulum,  il  was  thougbt.  tbit 
altraciioi)  would  scarcely  have  any  influence  here;  however, 
the  weight,  when  opjiosite  to  the  penJulum  ball,  brought  the 
arc  of  vibratLOD  gradually  io  lo  three  degrees ;  but  on  the  weight 
leaving  or  getting  below  the  pendulum  ball,  the  former  arc  of 
three  degreei  sis  minutes  wan  regained. 

Tbcfe  are  few  clock-makers,  who  may  not  in  the  courae  of 
iheir  enperience  have  had  a  great  deal  of  trouble  with  old 
Monih  docki  monih  clocks,  tnuch  vctaiiun  and  running  after  them,  on 
^oubfewmc  s"^"^"""'  '^  t'^^''  sioppir^  ;  irtd  this  apparently  from  causes  inex-  , 
•Yen  .topphig,  plJcable  and  undiscoverrble  ;  and  with  the  greatest  ditficulty, 
'«!«!  "*"  **^'^''  '^'''''8  'hem  into  their  Lands,  could  ihey  sometimes  be 
made  10  go.  Clock-makers,  who  may  know  the  principleiof 
their  hutineii  tolerably  well,  and  who  would  fiad  no  difEcully 
in  making  a  common  eight-day  clock  to  go  and  perform  its 
office  easily,  have  ofitn  been  much  put  to  it  by  month  clock*. 
Ttiey  in  general  have  very  heavy  weights,  perhaps  thirty  pounds 
to  the  going  part,  and  more  than  that  to  the  striking  parij  the 
pendulum  balls  are  very  light,  little  more  than  one  pound 
weighl,  if  even  this,  and  withal  have  very  short  arcs  of  vibra- 
tion. I'heie  circumstances  lead  me  (o  suspect,  that  attraction 
had  had  a  great  hand  in  the  stopping  of  thew  clocks  j  and  had 
this  been  known  then,  we  should  have  found  the  stopping 
generally  to  have  taken  place  about  the  lime  wlien  the  weights 
had  got  down,  and  nearly  opposite  to  Ihit  pendulum  ball  j  which 
is  fully  con (irmcd  by  ray  eiamiuiug  some  old  and  well-expe- 
lieaced  clock-makers  on  this  part  of  the  subject,  who  said,  that  , 
thi(  actually  was  the  case,  that  they  always  suspected  among 
other  causes  of  stopping,  that  the  weights  might  have  touched 
the  pendulum,  and  this  they  very  frequently  examined,  to  sec  if 
thuie  was  sufficient  freedom  for  the  weights  lo  pass  the  pendu- 
lum ball  without  touching  it,  never  dreaming  of  such  a  thing 
as  attraction  being  there  ;  but  this  of  the  weights  being  oppo- 
site to  the  pendulum  would  not  be  much  noticed,  from  no  sus- 
picion being  attached  to  them,  but  that  of  merely  touching  ths 
pendulum  ball.  If  the  influence  of  atlraciion  (which  now 
must  be  admitted)  takes  place  in  those  clocks  which  have  heavy 
weights,  it  must  tako  place,  though  in  a  less  degree,  in  those 
clocks  which  go  eight  days;  and>  were  it  no!  for  the  trouble  of 
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dnl/wioding  op,  m  ihirly-hour clock  woulil,  on  tliJi  accounl  of 
MUactroD,  w  well  u  lor  tnaay  olher  good  reasons,  be  the  most 
"of  apjf. 


Yourmost  obedient  Servant, 
T.  REID. 


Am  Ei$ay  OK  Iht  appareat  Figrire  nf  Siati  and  luminous  01- 
jtt.li,t*tnM  a  vertj  grtal  Distance,  and  under  a  very  small 
JhoMtler.     By  Mr.  J.  H.  H*sbenfiiatz», 

IN  lbejearI80(),  Ilaidbefore  liiepliysic.il  and  malhcmaiical  Ph«nonieiuo( 
cI*HoiflheJn([iiaie  several  observations  on  ibepbcnoraeoa  ,aj||  ^p^,"* 
efTuion  ibfough  imail  aperiuies  ;  and  from  them  1  have  ei- *>!''<■• 
Incird  tbe  following,  on  ihe  apparent  tigiirc  of  stare,  which 
m  hero  brought  together  in  one  paper. 

If  WB  look  with  the  naked  eye  at  a  very  remote  lumi-  Luminoui 
too*  ^ject;  a  liar,  aplanet,  a  torch,  a  candle,  or  even  a  jaf^^^"" 
hou*eon£rei  we  perceive,  that  these  bodies  are  surrounded 
with  nys  of  light,  having  particular  directions  ;  and  tbat  ibese 
tiyi  prevent  onr  disiitiguisbing  and  ascertaining  tiie  figure  of 
liic  abject. 

The  number  of  these  rays  diiTers  to  dtlTerent  eyes  :  but  two  The  rij.  from 
tayt.  AB,  AC,  pi.  II,  fig.  I,  in  the  directio.T  of  the  eyes,  are  d^g"„Bfey«. 
pretty  generally  observed  ;  as  also  a  third,  AD,  perpendicular  to 
ibem.     Some  disiitiguish  a  fimrtb  ray,  AE,  which  is  a  prolon- 
{ation  of  AD  :  otbcirs  si-c  a  filib,  AF,  fig,  2  :   and  in  certain 
circumsiances  the  spei'iator  observei  sii  or  eiglit,  fig.  3. 

When  ibe  lominons  body  is  so  near  tlie  spectator,  that  he  can  Thr  com- 
ap{s«acb  it,  he  may  see  thii  phznomeuon  commence  and  in-  "^^j  J)]^^' , 

CRIM.  of  thi>  plucnu- 

Od  recediog  (rom  a  candle  to  ihe  distance  of  distinct  vision,  "'"""'  ''•" 
tttSgnniscommonly  that  of  a  spearhead,  lig.  4.  Qn  receding 


*  Ann.  deChim.Tol.luii,  p,  f. 
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farther^  its  dimensions  are  changed,  and  the  flame  appears 
broader,  as  at  fig.  5.  Lastly,  on  retiring  itill  farther,  it  assames 
the  figure  of  a  lozenge^  as  at  fig.  6  j  and  at  a  greater  distance  1% 
begins  to  exhibit  cross  rays. 

The  distance  at  which  these  cross  rays  begin  to  appear,  is 
different  with  different  people.  I  have  always  obsen^ed  them, 
when  I  was  twenty-five  or  thirty  yards  from  a  candle,  and  when 
consequently  its  flame  was  seen  under  an  angle  of  one  or  two 
minutes.  Some  distinguish  these  rays  at  a  shorter  distance  ; 
others  do  not  begin  to  perceive  them  till  they  are  much  farther 
off*. 

The  length  of  the  rays  issuing  from  the  stars  is  so  oAoch  the 
greater,  in  proportion  to  their  brightness,  and  to  the  darkness 
of  the  night.  The  luminous  rays  of  candles,  torches,  and 
bodies  on  fire,  diminish  in  length  in  proportion  to  the  intensity 
of  their  light ;  bat  we  see  those  of  the  stars  increase  from  the 
time  of  twilight,  when  they  begin  to  be  perceptible,  to  the 
time  when  the  night  is  very  dark. 
,      .  ,       If  we  look  tlirough  a  body  of  clear  water,  or  any  transparent 

substance,  at  a  star  or  bright  light,  that  Would  appear  to  giva 
out  long  luminous  rays  to  the  naked  eye;  we  shall  perceive, 
that  the  length  of  their  rays  diminishes,  in  proportion  as  the 
thickness  of  the  body  of  water,  or  transparent  substance, 
through  which  ihey  are  seen,  is  increased. 

A  star  seen  through  a  telescope,  the  object  glass  of  which, 
being  of  large  diameter,  increftes  considerably  the  intensity  of 
tlie  light  at  its  focus^  appears  to  be  accompanied  with  four  or 
more  luminous  rays.  But  if  tl^  intensity  of  the  light  be  di- 
minished, either  by  lessening  tlie  diameter  of  the  object  glass, 
intercepting  a  part  pf  its  light,  enlarging  the  surface  of  the 
image,  or  any  other  method,  we  find  the  length  of  the  rays 
gradually  diminish,  till,  the  intensity  of  the  light  not  being  suf-* 
ficiently  great^  the  rays  cease  to  be  perceptible  ;  and  then  the 

*  Is  not  this  appearance  of  lon^inous  objects  seen  at  a  distanoe,  the 
origin  of  the  figure  under  which  stars  are  generally  represented, 
though  wc  have  every  reason  to  believe,  that  their  form  is  spheroidal  ? 
Is  it  not  their  diflferent  appc^arance  to  different  eyes,  that  has  given  risef ' 
to  their  being  represented  with  a  different  number  of  rays  ?  And  b  it 
not  because  most  pedple  perceive  five  rays,  that  they  are  usually  deli* 
Heated  with  this  number? 

star 


jects  seen 
through  a 
transparent 
tubstiince. 


Star  seen 
through  a  te 
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liar  has  the  appearance  of  a  circular  dUk^  surrounded  by  a  co« 
bored  aureola. 

The  coloured  aureola,  that  accompanies  the  circular  image  of  Coloured  au- 
the  ftars,  when  their  light  is  too  weak  for  the  rays  to  be  per-  7°^*  "*"°**  * 
ceived,  is  independent  of  the  cause  that  produces  this  latter 
pfasNKXDeooD.      It  appears  to  be  occasioned  by  the  object  glass 
being  more  or  less  imperfectly  achromatic  $  by  the  faintness  of 
the  uoage^  which  permits  the  aureckia  to  be  distinguished  -,  by 
the  inflection  of  the  ray  of  light  at  the  edges  of  the  diaphragm^ 
that  lessens  the  object  glass ;  and  by  several  other  causes,  on 
which  I  aball  not  attempt  to  enlarge  in  this  paper. 

As  the  rays  that  accompany  luminous  bodies  are  not  per-  Disc  of  a  pla- 
cetved,  ontals  the  object  producing  thend  be  seen  under  a  very  °*^  magnified. 
soaaU  angle,  it  Ibllows,  that  when  the  diameter  of  a  planet  is 
increased  by  the  assistance  of  a  telescope,  so  as  to  be  seen  under 
an  angle  of  some  minutes,  the  rays  disappear,  and  the  planet  is 
dear  and  well  defined. 

Jo  these  rays  there  is  this  particolarity,  that  their  dhrection  Direction  of 
always  defieods  op  that  of  the  eyes  looking  at  the  object,  the  rays  de- 
Thni,  if,  whan  looking  at  a  distant  light,  we  incline  the  head,  ^'^'"*  ^^* 
as  at  fig.  7»  we  aball  immediately  perceive  the  direction  of  the 
cajs  change.    One  of  these  directions  is  constantly  parallel  with 
the  two  eyes,  moving  with  them ;  and  the  others  preserve  their 
relative  situation  with  respect  to  this. 

Th9  rays  distinguished  round  luminous  objects  may  be  pro-  The  rays  pro. 
dooed,  either  by  the  luminous  body  itself,  or  by  the  organ  that  ^"^^^^  by  ^n« 
discerns  them.  In  the  first  case,  the  number  and  position  of 
the  rays  should  be  the  same  to  every  spectator  :  but,  as  the 
number  of  these  rays  varies  to  different  eyes,  and  follows  th^ 
direction  of  the  eyes  when  these  are  inclined  in  looking  at  the 
object,  it  f[>llow8,  that  the  rays  are  produced  by  the  organ  per- 
oetviog  them. 

This  truth  is  farther  confirmed  by  looking  at  stellate  lights  They  are  de- 
through  a  small  aperture ;  as  this  immediately  destroys  the  rays,  f^^^^jj  ^ 
aad  the  laminous  txxlies  appear  of  smaller  dimensions.    In  this  through  a 
case  their  figure  is  altered  only  by  the  inflection  of  the  light  *°**^  ^°^*- 
at  the  edges  of  the  small  aperture ;  an  inflection  which  gene- 
rates aureola  round  the  images  of  luminous  objects. 

Since  the  rays>  that  appear  to  emanate  from  luminous  objects  How  does  th« 
at  a  great  distance,  are  produced  by  the  eye  that  perceives  ^y^  produce 
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ihii  ■npnr-     them  ;  it  remains  to  ascertain,  for  the  explanation  of  the  pli«- 
"  nomenou,  how  tJii»  appearance   may  be  producedj  and  what 

part  or  pails  of  tbe  organ  produce  it. 
R»ji  rained  The  lachrymal  fluid,  by  which  the  cornea  is  constantly  co- 

mal'fl^H  »r7'  ''^'"'>  S'^c*  •■'*«  ^  '^e  perception   of  several   rays,   when,  in 
of  X  iiStnat   winking  the  eyes,  tbe  two  liJs  approach  tbe  iris  :  but  these  rayi 
■  areesscniially  ditFercnl  from   those  here  considered,   to  which 

the  name  of  inadialion  ha»  been  given.     The  rays  produced  by 
the  lachrymal  fluid  are  all  perpendicular  lu  the  diieciion  of  ihs 
eye-lids,  and  are  produced  only  when  these  are  brought  very 
rear  together.     They  are  seen  sometimei  at   lop  only,  some- 
times at  bottom,  sometimes  both  at  once,  i  and   this  according 
to   tbe  poiiiion   of  the  eye-lids  with  respect  to  the  iris :   and 
they  are  perceived  at  ell  distances  from   the  luminous  object. 
Irradiatioti,   on  the  contrary,  is  discerned  only  when  the  light  ia 
at  a  very  great  distance,  and  seen  under  a  veiy  small  angle. 
The  separation  of  the  eye-lids  has  no  influence  on  this  pbxno- 
menon  x  it  is  always  perceived,  however  wide  ihey  are  asunder : 
and  lastly  the  rays  are  seen  in  four,   live,  six.   or  eight  direc- 
tions, one  of  which  is  always  parallel  to  the  eye-lids. 
The  came  ant      As  the  production  of  this  phsenomenon  cannot  be  ascribed 
or  aqueoui  or  'o  the  retina  that  covers  the  bottom  of  the  eye,  and  receives  the 
Tiireoul  hu-    image  ;  or  to  the  aqueous  and  vitreous  humours,  through  which   , 
the  pencil  of  light  passes ;  we  have  every  reason  to  believe,  that  J 
it  is  owing  to  the  action  of  the  cornea,  or  of  tbe  crystalline,  or  I 
to  the  action  of  both  conjointly.  I 

t  of   the      The  cornea  and  crystalline,  by  the  nature  of  tbe  cnrvalure  of  ] 
:»  and      their  surface,  refract  the  divergent  rays  that  arrive  at   the  eye, 
and  cause  ibem  to  converge  to  a  particular  focus.      Now    it   ii 
demonstrable  by  analysis,  and  may  be  verified  by  experiment, 
as  I  have  ascertained,  that  if  the   surfaces  separating  mediumi 
be  segments  of  a  sphere,  the  image  produced  by  the  rays  ema- 
nating from  a  luminous  object,  and  received  on  a  plane  perpen- 
dicular to  the  axis  of  the  pencil  is  always  a  circle:   but  if  the  J 
curved  turface,  convex  toward  the  least  refracting  medinni,  ba  1 
grneialed  by  two  difltrent  oscolatory  radii,  the  image  Is  formed  I 
r-  of  two  ellipses,  which  intersect  each  other  at  an  angle  depend- 
ing  on  ih'-  position  of  these  two  rndii.      If,  therefore,    the  sur- 
faces of  the  cornea,  or  of  the  crystalline,  be  not  segments  of  a 
Ipherc,  ibii  ii  aulScieat  to  caiue  tbe  image,  formed  at  llie  bot- 

tam   ■ 
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0  of  the  eye  by  the  ligbt  traversing  this  organ,  to  approach  so 
moch  liic  more  the  form  of  a  cross,  in  proportion  as  the  lami- 
notu  object  is  more  remote  froiQ  the  eye,  aud  as  the  two  radii, 
g<T»erating  lliose  surfaces,  differ  more  from  each  other. 

The  two  ellipsoidal  images  deciisutlog  each  other,  fig.  8,  are  Etiipaoidal 
cocsiantl)'  seen,  if  a  ray  of  solar  light,  the  light  of  a  caodle  at  '"•" 
adittancc,  &c.  be  made  lo  pass  through  an  ellipsoidal  leoi. 
The  Hme  image,  too,  is  observable,  if  they  pass  through  irregu- 
Ur  aubtxa  ;  soch,  for  iosiaace,  as  phials  or  decanters  filled  with 
mttcT,  &c. 

It  i*  extremely  difficult  lo  ascertain  with  precision  the  figure  Figare  of  the 
of  the  surfscc  of  the  cornea  in  the  living  subject.     After  death  "'„  "difficdi 
the  cornea  becomes  flaccid,  and  undergoes  alterations  that  pre-  to  ucntiin. 
veoi  lu  fromdininguiihing  accurately  die  nature  of  the  sur- 
face it  fa.iJ.     Ailcmpis  were  made  to  ascertain  the  figure  of  the 
eye  by  freeiing  it:  but  the  increase  of  bulk  of  the  fluid  by 
coDgelalion  so  altered  It,  that  it  was  impossible  lo  form  a  precise 
idea  of  ibe  natore  of  its  curved  surface. 

On  looking  at  3  fresh  human  cornea,  it  appears  lo  be  of  an  Appjreniirre. 
irregular  figure,  but  this  irregularity  is  occasioned,   in  great  *" ""'' '" "' 
OKaMiTe,  by  the  projection  of  the  tunica  conjunctiva  over  the 
upper  pan  of  the  cornea.     Dr.  Petit,  who  paid  great  attention  Peiit't  opi. 
to  ihe  ligure  and  dimensions  of  the  eye,  says,  in  a  paper  pub-  '"'"'■ 
litbed  among  those  of  the  Academy  of  Sciences,  in  172fl,  that, 
when  the  portion  of  the  conjunctive  coat  advancing   upon  the 
tomea  it  dissected  oS",  the  latter  Is  commonly  round  :    yet  he 
nei  with  the  cornea  of  a  negro,  that  measured  5  5  lines  French 
from   right  lo  left,  and  only  four  from  lop  to  bottom.     I  have 
found  it  bilhetio  impossible,  lo  obtain  accurate  data  i   all  my  p„i,ji,|y   not 
observalioitt,  however,  lead  me  to  believe,  that  it  is  not  spbu-  ipherk-si. 
ricaJ. 

A>  ibe  cfytialline  may  easily  be  separated  from  the  eye,  The  cryitai- 
pti;siolot;i>Ts  could  not  fail  to  make  observations  on  it.     Accord-  ""■ 
'"gif,  all   i^bu  have  treated  on  the  organ  of  sight  have  been 
''--.idy  to  detcritje  the  figure  and  composition  of  the  cryitaltine. 

Galen  consider*  the  crytlalline  as  not  being  a  perlect  sphere.  Different  ac- 
itaikinn  ihrougliout  its  whole  extent ;  but  approaching  lo  a  com-  "<""'  °f '" 
pressed  globe,  fig.  9. 

RufuA  uf  Epbesus  thinks,  that  from  its  figure  it  should  be 
tailed  leulicular. 

H3  The- 
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Theophilus  asserts,  that  the  interior  sarface  of  the  crystal- 
line is  less  convex  than  the  exterior  :  fig.  1 0.  Fallopius^  Zinn ^ 
and  many  other  anatomists^  are  of  the  same  opinion. 

Vassalli  sajs,  he  has  observed  the  convexity  equal  on  both 
'  surfaces  :  fig.  11. 

Erisseau  asserts^  that  the  surface  of  the  crystalline  next  the 
cornea  is  more  convex^  than  that  which  is  in  contact  with  the 
^  vitreous  humour. 

Petit,  who  had  seen  and  observed  a  great  number  of  crystal- , 
lines,  says  he  observed  some  to  have  the  anterior  corvature 
greater  than  the  posterior,  fig.  12;  but  that  most  commonly 
the  side  toward  the  cornea  had  a  radius  of  curvature  greater 
than  that  in  contact  with  the  vitreous  humour,  fig.  10.  He 
says  even,  that  he  found  in  several  subjects  the  crystallines  to 
have  their  greatest  curvature,  one  at  the  anterior  surface,  the 
other  at  the  posterior  ;  and  that  he  has  met  with  crystallin^i 
both  surfaces  of  which  were  equal,  fig.  U . 

Those  anatomists  agree  in  considering  the  two  snr^ces  of 
the  crystalline  as  two  segments  of  a  sphere  applied  to  each 
other,  fig.  13. 

Dr.  Thomas  Young  concludes  from  observations  made  on 
bis  own  eyes,  that  the  anterior  surface  of  the  crystalline  must 
be  a  portion  of  an  hjrperboloid,  and  the  posterior  surface  a  por- 
tion of  a  paraboloid  :  but  he  admits,  that  his  experiments 
would  not  succeed  equally  with  every  eye. 

Dr.  Petit  says,  he  has  met  with  crystallines,  the  posterior 
convexity  of  which  was  not  splierical,  but  approached  the  para- 
boloid form. 
Itf  figure  varies  ^^^  persons,  who  have  made  observations  on  crystallines, 
with  age.  know  that  their  figure  varies  with  age.  Those  of  inputs  are 
small  and  thick.  In  some  foetuses  the  thickness  is  but  littTe 
less  than  the  breadth.  Those  of  adults  are  about  fwice  as 
broad  as  they  are  thick.  Those  of  old  men  grow  flatter  and 
yellow.  I 

Its  dimeosiont.  P^^^^  ^>^^  observed,  that  the  dimensions  of  the  crystalline  are 
not  always  proportional  to  the  age  3  and  thoi^h  in  general  the 
breadth  is  9  mil.  [3  54  lines],and  the  thickness  4*5  [177  lities}, 
he  has  found  it  from  5  to  8  thick  [1*97  to  3*15/.],  and  crcn  9 
[a -54/.]. 

Thus, 
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i,  ibere  is  not  only  a  wain  of  agreement  between  snalo-  tidi&ngreit- 
ti  respect ing  the  figure  of  lliecryaialline  ;  but  they  wbo  have  'T- 
obterTied  it  with  the  greatest  care,  as  Petit,  find  very  great 
differences  in  it  ;  difietences  that  must  necessarily  atlFccC  vision, 
■ad  prenloce  in  great  measure  those  varialions,  which  have  been 
DOlkcdiulbe  »ight  of  different  persons  by  physiologies  and 
naltiral  philmphers. 

Whalcrcr  care  has  beeti  taken  lo  sscertaiti  the  figure  of  the  lu sntcrioraiid 
oyttatlioe.  obsen'evi  hitherto  appear  to  have  alterapled  only  P 
Co  determine  ttie  proponions  that  exist  between  the  verted  sinei  tc 
of  the  curvature  of  the  segments,  AB,  AC,  fig.  14,  and  ihe  "•■'^'''" ''"< 
lei^lh  o{  iheir  chord,  DB.     No  one  that  I  know  has  endua- 
roureil  to  stccrlain,  whether  the  plane  of  the   posterior  and 
aotctior  segments  were  circular;  and  whether  there  existed 
uiy  dj^rence  between  its  diameter  from  right  to  left  DE,  and 
il>  height  GF.     This  difference  appeared  to  ihem    not  »uttt- 
cicDily  perceptible  to  be  measured. 

Hourever,  as  there  arc  sotne  crysiallioes,  the  horizontal  and  Thit   nnt 
TcrCicaJ    diwcelets    of   which  exhibit  a    pretty   considerable  **''' ,'     '' 
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I'd!!,  ia  3  piper  read  lu  ihc  Royal  Academy  of  Sciences  in 
■  730,  uys :  "  the  circumference  of  iht  crystalline  is  comoionly 
nwod  ;  jrel  1  have  tound  some  in  the  human  subject,  that  weie 
tuA  to,  and  (he  diameter  of  which  was  a  quarter  of  a  line 
longer  one  way  than  the  oiher." 

In  itiia  pnper  Petit  describes  a  great  number  of  obsecvalions  hc  nxmiued 
made  on  ifao  crystallines  of  various  animals }  thosetrfman  being  "  i"  variou* 
ioiroduccd  ool)- u  forming  one  of  the  links  of  ihe  great  chain. 

As  Petit  is  the  only  person,  who  lias  measured  crystallines  The  ciamina- 
vriih  sofficieot  care  to  perceive,  that  those  of  man  are  not"""  "pe*t«d. 
round  ;  and  to  observe,  that  one  of  ihe  diameters  exceeded  the 
oiber  by  a  quarter  of  a  line  ;  I  ihuught  il  migbi  nol  be  amiss 
to  repeat  ibese  experiments,  in  order  lo  satisfy  myticlf  whether 
itkia  particolai  observation  of  Petil  was  cutHciently  general,  to 
setutibate  lo  the  producllon  ol  the  irradiation;  aod  at  the 
#me  tEme  atceriain  the  directions  in  which  the  longer  aod 
jlwnet  diamoier  are  placed. 

1  inunediaiely  procured  two  sheep's  eyes,  which  I  opened  sii<cp'i  (yci. 

On  taking  out  ihe  crystallines,  and  laying  them 
,  I  petEctved,  that  the  curve  uniting  the  two  legmeDts  was 
<s  in  oiw  direction  than  in  the  other. 
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2.  That  these  figures  are  altered,  in  proportion  as  we  recede 
frotn  this  ;  and  that  at  a  great  distance,  when  these  objects  are 
seen  under  an  angle  of  one  or  two  minutes,  they  appear  sur- 
rounded with  several  irradiations^  two  of  which  are  in  the 
direction  of  the  eye-lids. 

3.  That  these  irradiations  are  independent  of  the  figdre  of 
the  luminous  objeet,  and  are  produced  by  the  organ  perceiving 
them. 

4.  That   these    irradiations  are  occasioned  chiefly  by  the 
.  irregular  figure  of  the  surfaces  of  the  crystalline  and  cornea. 

5.  Lastly^  that  this  irradiation  is  not  well  distinguished « 
except  in  the  dark ;  becduse,  the  iris  having  then  a  greater 
opening,  the  irradiation  occasioned  by  the  irregularity  of  the 
surfaces  of  the  crystalline  and  cornea  becomes  more  percep* 
tible. 


-'^  -^       -    -      -         .    f  ^Kr  ■»  I         '**       - 


IV. 

On  the  double  Refraction  of  Light  in  transparent  Crystals :  hy 

Mr,  Laplacb.* 

Refraction  of  IT    IGHT^  when  it  passes  from  the  air  into  a  transparent  me- 
^  "  ^  dium  not  crystallized,  is  refracted  so  that  the  lines  oi  inci- 

dence and  refiraction  are  constantly  in  the  same  ratio :  but  in  pass- 
ing through  most  diaphanoteis  crystals  it  exhibits  a  singular  phse- 
nomenon,  which  was  first  obserried  in  Iceland  crystal^  where  it 
is  very  perceptible. 
Double  refrac-  ^  ^^Y  "^  *'S^^'  falling  perpendicularly  on  one  of  the  natural 
tion.  faces  of  this  crystal,  divides  into  two  parts  3  one  trtversing  tbt 

crystal  without  altering  its  direction ;  the  other  deviating  from 
it  in  a  plane  perf)endicular  to  that  ^ce,  and  passing  Through  the 
axis  of  the  crystal,  that  is,  through  the  line  that  unites  thesam- 
inits  of  its  two  obtuse  solid  angles.  This  division  ci£  Xhe  ray 
generally  takes  place  with  regard  to  any  face,  natural  or  artifi- 
cial«  and  whatever  be  the  angle  of  incidence )  one  portioo  fol- 
lowing the  law  of  common  refraction,  tbe  other  a  law  df  eirtra- 
Lawof  the  ex- ordinary  refraction  first  discovered  byHuvgeasj  flod  whicby 
traordinary  re-  considered  as  the  result  of  experitftcnt,  may  bfc  ^4feN»ed  tmmg 

fractiOQ  disco- 

vered  by  Huy*  * 

geos.  *  Journal  des  iMioes,  vol.  XXfV,  p.  401. 
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the  finett  discoveries  of  that  eminent  genius.    He^as  led  to  it 
by  the  idea  he  had  formed  of  the  propagation  of  light,  which  Hit  hypothew* 
he  supposed  to  be  produced  by  the  undulations  of  an  ethereal  gationof  ligh*" 
fluid.     According  to  him,  the  velocity  of  these  undulations  was  \ 

kts  in  common  transparent  mediomSi   than  in  a  vacuuroi  and 
the  ame  in  all  directions.     But  he  supposed  there  were  two 
kinds  of  undulations  in  Iceland  crystal :  and  that  the  f  elocity  of 
one  was  the  same  in  all  directions,  as  in  ordinary  mediums; 
but  that  the  velocity  of  the  other  was  variable,  and  repre- 
sented by  the  radii  of  an  oblate   ellipsoid  of  revolution,  the 
centre  of  which  was  at  the  point  of  incidence  of  the  lumi- 
I1008  ray  on  the  face  of  the  crystal,  and  the  axis  parallel  to  the 
axis  of  the  crystal.     Huygens  had  also  found,  that,  to  render 
the  hypothesis  answerable  to  experiment,  the  velocity  of  the 
undaiatioos  respecting  the  ordinary  refraction  must  be  repre- 
•ented  by  half-  the  conjugate  axis  of  the  ellipsoid ;  which  con- 
nects in  a  very  remarkable  manner  the  two  refractions,  the  or- 
dinary and  extraordinary.    This  great  geometrician  did  not 
asngn  the  cause  of  this  varietv^  the  undulations ;  and  the 
singular  phaenoroenon  exhibiteM^  the  light  in  passing  from 
one  crystal  to  another,  which  will  be  noticed  at  the  end  of  this 
paper,  is  inexplicable  on  his  hypothesis.    This,  added  to  the  Hit  law  re- 
great  difficulties  offered  by  the  theory  of  waves  of  light,  occa-  ^^^^^  • 
stoned  Newton,  and  most  of  the  philosophers  who  have  fol- 
lowed him,  to  reject  the  law  of  refraction,  that  Huygens  had 
attached  to  it.     But  Mr.  Malus  having  proved  the  precision  of  but  Malut  hat 
this  law  by  a  number  of  very  accurate  experiments,  we  should  P^^^d  itt  ac- 
separate  it  altogether  from  the  hypothesis  that  led  to  its  disco- 
very*.   It  would  be  very  interesting  to  connect  it,  as  Newton         ^ 
has  dene  ordinary  refraction,  with  the  attractive  or  pQpulsive 
forces,  the  action  of  which  is  sensible  only  at  imperceptible 
distances.  It  is,  in  fact,  very  probable,  that  it  depends  on  them  *,  The  retuh  of 
and  I  have  satisfied  myself  of  it  by  the  following  considerations.  ^^^^^^^^'^ 
The  principle  of  a  minimum  of  action  generally  takes  place  prmcipie  of 

in  the  motion  of  a  point  subjected  to  forces  of  this  kind.    Ob  least  action  ap 
1  .         .•        .     .  1  1-  .  -J    ^L     •  plied  to  light, 

applying  this  principle  to  light,  we  imay  set  aside  die  imper-  '^  ^ 

*  Dr.  WoHaiton  had  before  shown  the  hypodietlt  of  Hoygent  to  bt 
ogrecnble  to  experieoce :  See  Phil.  Traot.  for  1808»  or  Journal,  vol. 
IV,  p.  148.  C. 

.ceptible 
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ceplihk'  curre 
traiuparetit  mt'dium,  anc 
when  it  has  eiiiered  into 
priuciple  pf  a  minimum  o 


1  irs  passage  from  a  vocaum  into  a 
Eonsider  ilE  velocity  as  constant, 
by  a  perceptible  quantity.  The 
iction  then  is  leUuced  to  this,  that 


Ciieot  ti 


the  light  arrives  from  a  paint  wiihoai  the  crystal  to  a  point 
within  it,  in  such  a  manner,  thai,  if  we  add  ibe  prodncl  of  (be 
right  Uri!  it  describes  without  multiplied  b}' its  primitive  velo- 
city, to  the  product  of  the  light  line  it  describes  wiifain 
multiplied  by  its  cjrresponJiog  velocity,  the  sum  will 
be  a  minimum.  This  principle  always  gives  the  velocity 
of  light  in  a  transparent  medium,  when  the  law  of  refrac- 
tion is  known  :  and  reciprocally  it  gives  ibis  law,  when  the 

^  velocity  is  known.  But  a  condition  to  be  fulfilled  in  the  caK 
of  extraordinary  refraction  is,  that  the  velocity  of  the  luminous 
ray  in  the  crystal  shall  be  independent  of  the  manner  in  which 
it  entered,  and  depend  only  on  its  position  with  respect  to  the 
axis  of  the  crysi.il,  that  is,  on  the  angle  which  it  forma  with  a 
line  parallel  to  the  axis.  In  fact,  if  we  imagine  an  artificial 
face  perpendicular  to  tbe  a^,  all  the  interior  extraordinary 
rays,  that  are  equally  inclin^to  this  asis,  will  be  so  likewise 
to  the  face,  and  will  evidently  be  subjected  to  ibe  same  laws  at 
issuing  from  the  crystal :  all  will  resume  iheir  primitive  velo- 
city in  the  vacuum ;  tbe  velocity  In  the  interior  therefore  is  the 
same  for  all.  I  have  found,  that  the  law  of  extraordinary  re- 
fraction given  by  Huygens  fulfils  this  condition,  as  well  aa  it 
does  ihaC  of  the  principle  of  a  minimum  of  action;  which 
leaves  no  room  to  doubt,  that  It  Is  owing  to  attractive  and 
repulsive  forces,  the  action  of  which  is  sensible  only  at  imper- 
ceptible distances.  Hitherto  it  could  only  be  considered  at 
approaching  it  within  limits  less  than  the  inevitable  errours  of 
experiment :  now  it  may  be  taken  as  a  precise  law. 

A  valuable  datum  for  the  discovery  of  the  nature  of  the 

.  forces  that  produce  ii  Is  the  expression  of  the  velocity,  lo  which 
analysis  has  conducted  me  ;  and  which  I  find  equal  to  a  firac- 
tion,  Ibe  niiaieralor  of  which  is  unity,  and  the  denominator  of 
which  is  the  radius  of  the  preceding  ellipsoid,  according  to 
which  tbe  light  is  directed,  the  velocity  in  vacuo  being  taken  as 
unity.  I  show,  that  the  velocity  of  the  ordinary  ray  is  unity 
ditided  by  the  lemiaxis  of  revolution  of  tbe  ellipiotd  ;  and  by 
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these  means  the  very  remarkable  connexion,  that  Haygens 
found  by  experiment,  between  the    ordinary  and    extraor- 
dinary refractions  of  the  crystal,    is  demonstrated  a  priori, 
as  a  necessary  result  of  the  law  of  extraordinary  refraction. 
Tbe  velocity  of  the  ordinary  ray  in  the  crystal  therefore  is  Difference  of 
always  greater  than  that  of  the  extraordinary  ray,  the  difference  ^*J®  ▼«locitie« 
of  the  squares  of  the  two  velocities  being  proportional  to  the  rays, 
square  of  the  sine  of  the  angle  that  the  axis  forms  with  the 
latter  ray.     According  to  Huygens,  the  velocity  of  the  extra- 
ordinary ray  in  the  crystal   is  expressed  by  the  radius  of  the 
ellipsoid  Itself;  his  hypothesis  therefore  is  conformable  to  the 
principle  of  least  action  :  but  it  is  remarkable,  that  it  is  also  con- 
formable to  the  principle  of  Fermat,  which   consists  in  this,  Principle  of 
that  the  light  arrives  from  a  given  point  without  the  crystal  to  F«'n^^* 
a  point  within  in  the  shortest  time  possible ;  for  it  is  easy  to 
see,  that  this  principle  is  reduced  to  that  of  the  least  action,  by 
reversing  the  expression  of  the  velocity.      Thus  the  law  of 
refiraction  given  by  Huygens  is  deducible  equally  from  both  of 
these  principles.     For  tha  rest,  this  identity  of  the  laws  of 
refiraction,  deduced  from  the  mode  in  which  Huygens  viewed 
the  refraction  of  light,  with  those  given  by  tha  principle  of 
least  action,  takes  place  generally,  whatever  be  the  spheroid, 
tbe  radii  of  which,  according  to  him,  express  the  velocity  of  the 
light  in  the  interior  of  the  crystal.    This  I  demonstrate  very 
aimply  in  the  following  manner. 

Huygens  considers  a  ray  RC,  pi.  II,  fig.  16,  falling  on  the 
Datoral  or  artificial  face  A  F  £  K  of  an  Iceland  crystal.  Draw-  of  Huygens. 
ing  a  plane,  C  O,  perpendicular  to  this  ray,  and  taking  O  K, 
parallel  to  C  R,  to  represent  the  velocity  of  light  in  vacuo,  he 
aopposes,  that  all  the  points  C  o  o'O  of  the  luminous  wave  ar- 
rive in  the  same  time,  and  in  parallel  directions,  at  the  plane 
K  f**  f  I ;  which  he  finds  thus.  A  F  £  D  is  an  ellipsoid  of  revo- 
lution, of  which  C  is  the  centre,  C  D  the  semiaxis  of  revolu- 
tion ;  and  the  radii  of  which  represent,  according  to  Huygens^ 
the  respective  velocities  of  the  light  that  follows  their  direc- 
tions. Through  the  ray  R  C  he  draws  a  plane  perpendicular 
to  the  face,  and  cutting  it  in  the  right  line  B  C  K ;  and  through 
the  point  K  he  draws,  in  the  plane  of  the  face,  K  T,  perpen- 
dicular to  K  C.  Lastly,  through  K  T  he  draws  a  plane  K  1, 
touching  the  ellipsoid  in  I.  Aceording  to  him  CI  is  the  direc- 
tion 
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tion  of  the  refracted  ray.  In  fact  it  is  ea«y  to  show,  that  in 
this  construction  any  given  point  o  of  the  luminous  wave 
arrives  at  i,  through  the  broken  line  oci,  in  the  same  time  as  O 
arrives  at  K.  CI  representing  the  velocity  of  the  refracted 
ray,  the  right  line  C  I  is  traversed  in  the  same  time  as  tho 
right  line  OK.  Let  us  take  this  for  the  unit  of  time,  and  O  K 
for  the  unit  of  space.  The  point  o  arrives  at  c  in  a  time  pro- 
portionate to  0  c,  and  consequently  equal  to  r— -;.   It  passes  from 

c  to  i  in  the  interior  of  the  crystal,  in  a  time  equal  to  that 
which  the  light  employs  in  passing  from  C  to  I  multiplied  by 
~\  and  consequently  equal  to  _—'  c  i  being  parallel  to  C  I. 

By  adding  this  lime  to  —  we  shall  have  unity  for  the  time 

that  the  point  o  employs  in  arriving  at  i. 

Let  us  take  o'  c  infinitely  near  to  o  c,  and  parallel  to  it,  the 
point  0  will  arrive  at  i  in  the  unit  of  time.  Draw  the  right 
lines  CO  and  c  i,  and  suppose,  that  the  point  o  proceeds  to  t 
through  the  broken  line  o  c  i.  Now  c  o  being  perpendicular 
to  C  O,  the  right  line  c  o  may  be  supposed  equal  to  c  o,  and 
the  times  required  to  pass  through  them  may  be  supposed  equal. 
Moreover,  the  time  required  to  pass  through  c  i  may  be  sup- 
posed equ.il  to  the  time  required  to  pass  through  c  t,  because, 
the  plane  K  I  touching  in  i  the  spheroid  similar  to  the  spheroid 
A  F  £  D,  the  centre  of  which  is  in  c,  and  the  dimensions  of 
which  are  diminished  in  the  ratio  of  K  c'  to  K  C,  the  two 
points  i  and  i'  may  be  supposed  in  the  surface  of  the  spheroid. 
According  to  Huygens  the  velocities  according  to  c  t  and  c  i 
are  proportional  to  these  lines  3  the  times  employed  in  passing 
through  them  therefore  are  equal.  Tiios  the  time  of  the 
transmission  of  the  light  in  the  broken  line  0  c  i  is  equal  to 
unity,  as  in  the  broken  line  0  c  i  .*  the  differential  of  these  two 
times  therefore  is  null,  which  is  the  principle  of  Fermat. 
^^* ''*?J®*^g  It  is  clear,  that  this  reasoning  is  generally  applicable,  what- 
any  spheroid.  ^^^^  ^  ^^  nature  of  the  spheroid,  and  the  position  of  the 
points  c  and  c'  on  the  face  of  the  crystal ;  even  if  they  be  not 
in  the  right  Hue  CK,  provided  they  be  infinitely  near  it. 
Tliehypo-  Reversing  the    expression   of  the  velocity,    the  principle 

gent,  thoug?"  ^^  Fefinat  gives  that  of  the  least  action.    The  laws  of  rcfrac- 

false,  rcpre-     tion  arising  from  the  hypotheses  of  Huygens.  therefore^  are 
,itncthefact.  **  "*  fo 

generally 
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f^fpenUy  coofbrroable  to  this  latter  principle ;  and  for  this  rea- 
•0(2  these  hjrpotbeses^  though  erroneous,  represent  the  fact,  ^ 

If  we  put  ^=the  semiaxis  of  revolution  of  the  ellipsojd  of 

Hoygens,     a=  its  semitransverse  axis,  o=  the  velocity  of  a 

ray  of  light  in  the  interior  of  the  crystal,  and   r=  the  angle  its 

direction  makes  with  the  axis^  the  radius  of  the  slipsoid  will  be 

ab 


Va*—  (a* — b*) .  sin  *.  K  Thus  the  velocity  v,  from  the 
principle  of  least  action ,  being  equal  to  unity  divided  by  this  ra- 
dius, we  shall  have  ^'=/a— (^— ^)-  sin  *.  F. 

This  velocity  is  least  when  the  ray  of  liglit  is  perpendicular 
to  the  axis  of  the  crystal,  and  then  it  becomes  -^  :  it  is  least, 
when  it  is  parallel  to  this  axis^  and  then  it  is  equal  to  ^. 

Haygeos  found  by  experiment,  that  b  is  the  ratio  of  the  sine  Connexion  be. 
of  refractioD  to  the  sine  of  incidence  in  the  common  refraction  ^'^f^  fl»«  ^^9 
of  the  Iceland  ci78tal.  This  very  remarknble  result,  which 
connects  the  ordinary  and  extraordinary  refractions,  is  a  neces- 
sary consequence  of  the  modifications  that  distinguish  the  ordi- 
nary from  the  extraordinary  ray  not  being  absolute,  but  solely 
relative  to  the  position  of  the  ray  with  respect  to  the  axis  of  the 
crystal.  To  ihow  this,  let  us  refer  to  the  singular  phenome- 
non, that  light  exhibits  after  its  passage  through  a  crystal. 

In  passing  through  a  crystal  the  light  is  divided  into  two  pen-  Phenomena  of 
cUs,  one  ordinary,  the  other  extraordinary,  and  each  of  them  passage 
issues  oat  of  the  crystal  undivided.     If  we  conceive  a  second  through  a 
crystal  placed  beneath  the  first,  in  a  situation  perfectly  similar,   ^  *  * 
the  ordinary  ray  will  be  refracted  ordinarily  on  passing  into  the 
second  crystal,  and  the  extraordinary  ray  will  be  refracted  extra- 
ordinarily.    This  will   take  place  generally,   if  the  principal 
sections  of  the  two  opposite  faces  be  parallel.     By  the  principal 
section  of  a  face  is  meant  a  section  of  the  cr}'stal  by  a  plane 
perpeodicdar  to  that  face,  and  passing  through  the  axis  of  the 
crystal.     But,  if  the  principal  sections  be  perpendicular  to  each 
other,  the  ordinary  ray  will  be  refracted  extraordinarily  on  pas- 
ting into  the  second  crystal,  and  the  extraordinary  ray  will  be 
refracted  ordinarily.     In  the  intermediate  positions,  each  ray 
will  be  divided  into  two  others  at  its  entrance  into  the  second 
crystal. 

Now  loppose  a  ray  refracted  ordinarily  by  one  crystal  to  fall 

per- 


ILB  BbPIAcnOR  or  OkTtTAM. 

perpetidiculaf  Ij-  on  a  second  crystal  cut  by  a  plane  perpendicu- 
lar loiis  axis  :  it  is  dear,  that  an  infinitely  small  inciinaiion  of 
Iheaxis  toilie  face  of  incidence  will  be  siilficieiii  lo  change  ihis 
ray  into  an  eKlraordinary  ray.  But  llii^  inclination  can  pro- 
duce but  an  intiniiely  small  change  in  the  aciion  of  the  crystal, 
and  canteqiienily  in  the  velocity  of  tlic  ray  wiiliiii  it :  (Ins  velo- 
city, then,  is  that  of  the  eiiraordlnary  ray,  and  consequently  it 
is  equal  to  ^  :  which  conies  to  the  same  as  the  resuit  of  Huy- 
gens  ;  for  it  ii.  known,  that  the  velocity  of  light,  io  common 
transparent  mediums,  ei^presses  ilie  ratio  of  the  sines  of  inci- 
dence and  rrfraclion,  its  velocity  in  vacuo  being  taken  as  unity. 
f  The  principle  of  least  action  may  st-rve  also  to  determine  the 
laws  of  the  reflection  of  light ;  for,  though  the  nature  of  the 
force,  that  causes  light  to  rebound  from  the  surfaces  of  bodies, 
is  unknown,  it  may  be  considered  as  a  repulsive  force,  which 
restores,  in  a  direction  contrary  to  that  of  rhe  light,  the  velocity 
it  causes  it  to  lose ;  as  elasticity  restores  to  bodies  in  a  contrary 
direction,  the  velocity  which  it  destroys.  Now  we  know,  thai, 
in  this  case,  the  principle  of  least  action  always  subsists.  With 
respect  to  a  luminous  ray,  whether  ordinary  or  extraordinaiy, 
reflected  by  the  exterior  surface  of  a  body,  the  principle  is  re- 
duced to  this,  that  the  light  passes  from  one  point  to  another  by 
the  sbo:  test  path  of  all  those  that  fall  in  with  the  surface.  In 
fact,  the  velocity  of  reflected  light  is  the  same  as  that  of  direct 
light :  and  it  may  be  laid  down  as  a  general  principle,  that, 
when  a  ray  of  light,  after  having  experienced  the  action  of  as 
many  forces  as  you  ple.ise,  returns  into  a  vacuum,  it  re-^umes  iti 
original  velocity.  The  condition  of  the  shortest  path  gives  the 
equality  of  the  angles  of  reSeciion  and  incidence  in  a  plane 
perpendicular  to  the  surface,  as  Ptolemy  had  already  remarked. 
It  is  the  general  law  of  reflection  at  the  eilernal  sur&ces  of 

Reflcciionia  But  when  light,  on  entering  into  a  crystal,  is  divided  into 
SlcwW**»f  '  °^^'™'y  ^"''  eilraordinary  rays,  one  portion  of  these  ray»  is  re- 
flected by  the  interior  surface  at  their  e\ii  from  the  crystal.  In 
being  Tiflected,  each  ray,  whether  ordinary,  or  CLtraordinary, 
divides  into  two  olhets ;  so  that  a  solar  ray,  penetrating  the 
cr)stal,  forms  by  its  partial  reflection  at  the  surface  of  emission 
four  disiicci  pencils,  the  direction  of  which  I  shall  proceed  to 
determine. 


H                  DouBti  MtntAcrton  or  cii«aT*i.B.  ]]] 

V  Let  us  lappase  tbe  sutfaces  of  entrance  and  emiMion,  wbich  Cue  nf  p*nd- 
ire  will  call  ihe  first  acid  second  faces,  lo  be  parallel  to  each ''' ""'^'^^^^H 

other.     Let  the  ibickncris  of  ihe  crystal  be  iinp«rcepiihle,  yet  ^^| 

gteater  th»n  the  auni  of  (he  radii  of  ibe  s)iheieB  of  activity  of  ^^H 

the  two  faces.      In  ilii;  case  it  will  be  demonstrated,  by  the  ^^H 

preceUitig  feasnning,  that  the   four   i^;Hci:ted  pencils  will  form  ^^H 

but  one  percpptibly,  being  in  the  plane  of  iiiciJence  of  the  ge-  ^H 

..neraijng  ray,  and  fonuing  witb  the  first  face  an  angle  of  reflect  ^^U 

D  equal  to  the  angle  of  incidence.     Now  let  us  restore  the  ^^M 

)it)  proper  thickness  :  It  h  clear,  tbit,  in  this  case,  the  ^^M 

ected  pencils,  after  issuing  from  the  first  face,  will  aseuine  ^H 

IS  parallel  lo  tbose  ihey  had  taken  in  the  former  ca%t  -  ^^| 

e  pencils,  therefore,  will  b!  parallel  to  each  other,  and  to  ^^| 

eplaneof  incidence  of  the  generaiing  my;  only,  instead  of  ^^| 

jng  con  founded  to  the  senses,  m  in  tbe  former  case,  ibey  will  ^^| 

)t  Mparated  by  distances  ao  tnuch  the  greater,  as  the  crystal  It  ^^H 

^1 

^  Xow,  if  we  consider  any  given  interior  ray  isrnltig  out   in  ^^| 

t  by  the  second  tace,  and  in  part  reilecied  by  it  into  two  pen-  ^^| 

I,  ibe  iuaing  ray  will  be  parallel  to  the  generating  ray  ;   for  ^^| 

s  it  issues  out  of  the  crystal,  must  lake  a  direction  ^^| 

illel  to  ibat  it  bad  on  entering  into  il ;  since,  tbe  faces  of  ^^| 

taocc  aixl  exit  being  supposi-d  parallel,  it  is  acted  on  at  its  ^^| 

■it  by  the  tame  forces  as  it  was  al  lis  entrance,  but  ill  tbe  op'  ^^H 

edireciioa.     In   tbe  direction  of  the  i&suing  ray,  let  us  ^^| 

a  plane  perpendicular  to  ibe  second  face  ;  and  in  this  ^^| 

ne  letcuimagioea  tight  line, exterior  tothe  crystal,  passing  ^^M 

iwgb  the  point  of  exit,  and  forming  wlib  the  perpendicular  -^^H 

jftlhefxe,  but  on  the  side  opposite  to  the  direction   of  ibe  is-  ^^H 

g  raj.  tbe  lame  angle  as  that  dirt  ctiun  j  lastly,  let  us  coo-  ^^H 

ea  ra^of  light  entering  the  crystal  according  to  this  right  ^^| 

This  ray,  at  its  enlrancu,  will  be  divided  into  two  others,  ^^H 

I,  at  issuing  out  of  the  crystal  by  the  first  face,  will  take  ^^H 

(Krcciions  parallel  to  that  of  the  ray  before  its  entrance  by  the  ^^H 

second  face ;  they  will  be  visibly  parallel  to  the  direction!  of  the  ^^| 

1**0  reBccted  pencib  ;    which  cannot  lake  place  but  as  far  as  the  ^^H 

inouys,  into  which  llie  ray  of  light  is  divided  on  entering  by  ^^ 
the  second  face,  confound  themselves  reipeciively  in  the  interior 
of  tlie  crjrital  with  tbe  directions  of  the  two  reflected  pencils, 

[Ibe  law  of  Huygent  gives  the  directions  of  the  rays   into  Tbe  Uir  afr^ 

which  ■■ 


/ 
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Hay|cni  ap.  yfi\;^\x  the  ray  of  light  is  divided  j  therefore  it  will  give  those 
likewise  of  the  two  pencils  rejected  in  the  interior  of  the  crys- 
tal. 

and  in  the  If  the  two  faces  of  the  crystal  be  not  parallel,  we  sball  have 

case  of  $ur.     jjy  jj^e  same  law  the  directions  of  the  two  rays,  into  which  the 

facc«  not  pa-      "^  •' 

rallel.  generating  ray  is  divided  in  entering  by  the  first  face:   we  shall 

have  also,  by  this  law,  the  direction  of  each  of  these  rays  at  its 
exit  by  the  second  face  :  next,  the  preceding  cpDstruction  will 
give  the  directions,  in  the  interior  of  the  crystal,  of  the  four 
pencils  reflected  by  this  face  :  and,  lastly,  by  the  law  of  Hoygens 
we  may  deduce  their  directions  at  issuing  out  of  the  crystal  by 
the  first  face.  Thus  we  shall  have  all  the  phenomena  of  the  re- 
flection of  light  by  the  surfaces  of  transparent  crystals.  Mr. 
Malus  first  discovered  these  laws  of  the  reflection  of  light,  and 
h^  has  confirmed  them  by  a  great  number  of  experiments.  Tiieir 
agreement  with  the  results  of  the  principle  of  least  action  com* 
pletes  the  demonstration  of  the  position,  that  all  these  pheoo- 
mena  are  owing  to  the  action  of  attractive  and  repulsive  forces*. 


V. 

Description  of  a  Reflecting  Circle,  in  which  the  Screens  can  le 
readily  shifted  in  taking  altitudes :  by  Mr,  J.  Allan, 
Bleuntfs  Buildings,  Fetter  Lane.f 

SIR, 
Improved  re-  IT  B£6  leave  to  inform  you,  that  on  Thursday  last  I  left  at  the 
fleeting  circJt.  JJ[_  Society's  house  a  mathematical  iostrament,  adapted  for  the 
use  of  mariners,  which  I  wish  to  submit  to  the  Society *8  atten- 
tion. It.  is  a  reflecting  circle,  commonly  called.  La  fiorda's 
circle,  for  the  purpose  of  taking  altitudes  and  distances  at  sea  j 
and  which  I  have  greatly  improved  lately,  by  fixing  the  shade 
glasses  diflerent  to  what  had  heretofore  been  done,  with  some 
other  improvements  as  a  reflecting  circle.    The  late  Dr.Mackay, 

•  For  the  two  ])^pert  of  Mr.  Malus  on  this  tnbjtct,  see  Joamil, 
Tol.  XXX,  pp.  95  and  161. 

t  Trans,  of  the  Soc.  of  Arts,  &c.  vol.  XXIX,  p.  106.  The  silverme- 
dal  and  twenty  guineas  were  voted  to  Mr.  AUan  for  this  improTonest. 

in  a 
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ia«  poUicalion  of  his,called  Mackay's  Longitude,  hat  a  fihte 
af  Li  Borda's  original  in*tmment,  but  the  sbade  glasses  ure  >:o  Defect 
filed,  ai  to  render  tiiG  instrmncnt  useless,  and  which  lie  ws3  Borda'i 
convioced  of,  on  my  pointing  out  to  him  the  faalt.  He  said  he 
woald  3liei  Lis  plate  to  my  method,  and  that  lie  would  slate  it 
■  mj  improvement ;  but  hia  death  auon  afterwards  prevenli;d 
it,  I  am  aware  the  Society  do  not  confer  their  tewards  wiih- 
oai  adraoiageous  ijualities  to  merit  tbeir  sanction.  I  respect* 
folly  siy,  thai  I  consider  my  instrument  lo  have  merit,  bolh  in 
econotny,  and  in  the  great  improvement  made  on  the  phn  of 
the  reflecting  circle  Jirst  invented.     I  shall   be  happy  to  point 

rlhis  to  ibe  Society,  and  have  the  honour  lo  be. 
Sir,  your  bumble  servant, 
JAMES  ALLAH. 
filt't  Sidt£figs,  Feller  Lane, 
DK.24lh,  1810. 
SIR, 

Agreeably  to  the  Intimations  of  the  committee  on  Thursday  Uicful  both  to 
evening  last,   I  beg  leave  to  eiplain  to  the  Society  the  proper-  oiarintn    and 
tiet  of  my  improved  reflecting  circle;  and  which,  with  a  theo- 
dolite  attached  to  it,  would  be  useful  both  lo  the  mariner  and 
torveyor. 

The  committee  inquired  what  sort  of  centre  or  axis  'lie  j^^^^^  ^[  ^^. 
mslnimeot  had.  I  beg  leave  to  state,  it  is  an  improved  one  iring. 
<rf  mine.  The  former  way  of  centring  this  instrument  was 
only  by  a  single  pin,  which  both  indexes  acted  upon  ;  but  the 
pin  had  to  little  bearing  in  the  index,  that  it  was  not  sufficient 
to  keep  the  index-glass  upright  to  ibe  plane  of  the  instrument 
to  all  its  poiiiion*;  1  have  therefore  contrived  to  put  what  is 
called  in  our  business  a  male  and  female  centre  or  axis,  upon 
a  limple  bat  accurate  method. 

Permit  me  to  make  a   few  obseTvatlons  on  circu]ar  instru-  Horiiontil 
ments  in  general.     I  believe  it   will  be  universally  allowed,  P''"*  °[   " 
that  it  is  easier  to  make  a  circle  nearer  to  truth,  with  respect  to 
>U  borizonial  plane,  than  it  is  lo  nuke  a  separate  part  of  a 
circle  lo. 

Awxlani  is  only  the  sixth  i^arl  of  a   circle,  and  is  got  flat  ^jje    tturr 
by  iDcaoi  of  a  plane,  asnear  as  the  maker  cau    get  it,  but  is  than  of  a  piii. 
not  tomed  on  iU  own  axis  as  a  ciic!e  ib  :  therefore  I  have  no 
Awbt,  btU  '.'uat  the  best  sextant  usually  made  is  very  siioit  of 
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the  horizontal  truth  oft  sixth  part  of  a  circle ;  and  if  we  were 

to  tappose  a  circle  made  of  fix  of  the  usual  sextants^  it  would 

be  a  very  untrue  circle  with  respect  to  its  horizontal  plane. 

Reflectinj^  cir.      It  has»  therefore,    been    a    general    desideratum,    that  a 

clet  made   in  circular  instrument  of  reflection  should  be  introduced,  of  simple 

^  *  construction,  easy  to  adjust,  and  convenient  for  use.     I  have 

been  induced  to  make  several  circular  instruments  of  reflection 

in  various  ways,  but  none  upon  so  simple  a  construction,  or  so 

cheap  as  the  present,  nor  so  well  calculated  to  prove  any  uotratb, 

as  my  improvement  upon  Borda*s  ;  and  I  believe  it  will  now 

be  generally  adopted  for  use. 

Borda't   unsa-     There  have  been  great  numbers  of  Borda*s  circles  made ; 

tafactorj.        I  myself  assisted  about  twenty-five  years  ago  to  make  many, 

also  since  I  have  been  in  business  for  the  last  twelve  years  on 

my  own  account,  but  I  never  found  any  of  them  to  give  satis* 

faction  till  I  invented  the  present  improvement. 

Captain  M'Lennan,  who  traded  to  South  America,  had  one 
of  Horde's    circles    made,  similar    to  that   described  in  Dr. 
Mackay*s  Longitude,  but  could  not  use  it  till  altered  by  me 
last  April. 
The  improved      The  glasses  in  my  instrument  are  movable  to  any  quarter 
da^^ted'^for*^^^^  a  person  may  wish  to  use  it  in  3  and  by  taking  the  same 
proving   iu     angle  with  each  quarter,  it  affurds  an  opportunity  of  proving 
cocrectacM.      jjjg  correctness  of  the  instrument,  which  circumstance  I  hope 
justifies  me  in  saying,  that  it  is  the  only  insttumeut  of  reflec- 
tion that  J  know,  so  well  calculated  to  prove  itself.     I  beg 
pardon  for  being  so  tedious ;  I  assure  you.that  I  can  make  th« 
instrument  better  than  I  can  write  or  talk  about  it. 

I  have  the  honour  to  be.  Sir, 

Your  humble  servant, 

JAMES  ALLAN. 
BlewhCs  Buildings,  Jan.  1 6,  1811. 
Tettimonialt  A  ccrtiticale  was  produced  from  Captain  H.  C.  Coxen,  R.N. 
in  iu  favour,  dated  February  5th,  1811,  stating  his  opinion,  that  the  dark 
screens  which  are  fixed  to  Mr.  Allans  reflecting  circle,  so  as  to 
net  in  the  manner  they  do  in  a  sextant,  are  improvements  on 
the  reflecting  circle  of  Mr.  Borda,  which  are  not  so  fixed. 

Tiiat  it  must  be  evident,  even  to  the  least  experienced 
mariner,  that  there  are  frequent  occasions,  in  taking  the  altitude 
of  the  sun,  to  change  the  screens  aliernaiehf,  iu  the  shortest 

possible 
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poMiUe  tinaej  which  cannot  be  effected  in  near  so  short  a  time 
bf  screens  which  take  off  and  on»  as  in  Borda*s  reflecting 
circle. 

Cuptain  Mackay,  who  has  commanded  the  Lord  Forbes,  in  the 
Jamaica  trade,  for  twenty  years,  stated,  that  the  manner  in 
which  Mr.  Allan's  screens  are  fiied  in  his  reflecting  circle  is  a 
great  improvement.  That  from  not  being  obliged  to  take  out 
the  shades  when  the  sun  is  clouded,  the  object  is  not  lost ;  an^ 
tiiat  when  an  instrument  is  obliged  to  be  taken  from  the  eje, 
to  fix  the  screen  in  the  old  mode,  the  object  is  lost. 

That  by  this  instrument  being  a  reflecting  circle,  it  makes 
sore  of  a  horizontal  plane  well  divided,  which  can  hardly  bo 
the  case  in  a  portion  only  of  a  circle. 

That  Mr.  Allan's  is  tlie  most  complete  instrument  he  has 
ever  seen,  and  that  he  shall  always   take  one  with  him  to 


Descripiion  af  the  Drawing  of  Mr,  Jam^s  JUan*s  Improve^ 
men!  on  the  Reflecting  CircU  of  Borda,  PI.  Ill, 

The  reflecting  circle,  first  invented  by  Tobias  Mayer,  of  Got-  Description  of 
tingen,  and  afterwards  improved  by  the  chevalier  La  Borda,  Mr.AlUn*tiin- 
of  Paris,  is  an  instrument,  which  in   its  principle  admits  o^  {U?^cle.  ^^' 
snch  a  degree  of  accuracy,  as  to  be  of  the  most  important 
service   to  navigators;  but  it  has  hitherto  been  constructed 
in  snch  a  manner,   that  the  inconveniences  attending  the  use 
of  it  have  prevented  its  general  adoption  among  seamen :  any 
contrivances,  therefore,    tending  to  diminish  these  inconve- 
niences, were  deserving  of  the  Society's  notice.    The  con-  • 
struction  of  Borda's  circle,  as  /  it  has    hitherto  been  made, 
is  minutely  detailed  in  Dr.Rees's  New  Cyclopaedia,  article.  Cir- 
cle ;  and  the  mode  of  using  it  is  there  explained ;  it  will  be 
therefore  unnecessary  to  describe  any  thing  more  of  the  circle 
delineated  in  pi.  Ill,  thp  is  essential  to  the  elucidation  of  the 
improvements  made  by  Mr.  Allan. 

The  first  of  these  is  in  the  mode  of  applying  the  dark  glasses.  Application  of 
which  are  fixed  on  joints,  so  as  to  turn  back  out  of  the  way,  the  dirk  glaii- 
in  the  tame  manner  as  in  the  sextant.    In  the  old  instrument 
these  glasses  were  fitted  into  sockets  provided  with  tenons  on 
the  indexes,  and  fasteued  by  a  milled  head  screw,  which  took 
much  time  to  change  them.    The  second  is  the  addition  of 

I  2  double 
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Double  vtr^    double  verniers  to  the  iodex^  carrying  the  telescope  and  horixoa 
nien.  glass  $  these  read  upon  opposite  sides  of  the  circle,  and  if  a 

difference  is  observed  between  these  readings,  by  taking  the 
mean  of  them  the  erroar  arising  from  any  eccentriciQrtbe  index 
Centrineofthe  may  have,  will  be  corrected.  And  the  third  consists  in  fixipg  the 
mdcx  glass,  index  glass  upon  an  axis,  accurately  fitted  into  the  centre  of  tba 
circle.  By  this  means  it  is  assured,that  the  index  glass,  in  turning 
round,  shall  always  be  exactly  perpendicular  to  the  plane  of 
the  circle.  In  the  old  method,  when  the  index-bar  viras  merely 
fitted  on  a  pin  fixed  in  the  centre  of  the  circle,  it  was  impossible 
to  make  the  circle  so  perfectly  fiat,  or  keep  the  mdex  so 
SxpUnation  of  accurately  in  contact  with  it,  as  by  having  an  axis.  To  explain 
the  place.  these  improvements  more  perfectly,  the  reader  is  referred  to 
plate  III,  which  contains  a  perspective  view  of  the  instrument ; 
A,  is  the  circle  with  six  arms ;  B,  is  the  index  carrying  the 
telescope  C,  and  the  horizon-glass  D,  with  the  two  clusters  of 
dark  glasses  £  and  F.  At  the  opposite  ends  of  this  index  are  the 
two  verniers  a  and  I; ;  the  former  has  the  clamp  screw  and  slow 
movement  attached  to  it ;  consisting  of  a  screw  c,  which  fixes 
the  index  to  the  circle  ;  and  d  the  tangent  screw,  which  will 
move  the  index  a  small  quantity  when  turned^  to  adjust  it 
accurately.  G  is  the  index  mirror  screwed  upon  the  index  H, 
which  has  also  a  vernier,  and  a  clamp  and  tangent  screw  e  e, 
similar  to  the  other.  I  is  the  handle  by  Which  the  instrument  is 
held  when  in  use  3  it  is  fitted  to  a  socket  K,  which  is  screwed  to 
the  centre  of  the  circle,  and  is  unscrewed  from  the  circle  when 
packed  away.  The  handle  is  fitted  to  a  springing  socket,  so  as 
to  turn  round  upon  the  socket  K,  that  it  may  be  turned  to  any 
side  of  the  circle  for  the  convenience  of  holding  it ;  it  may  be 
fastened  by  a  small  milled  nut,  seen  in  the  figure,  which  binds 
the  ends  of  the  spring  socket  together.  L  is  a  magnifying 
glass  for  the  purpose  of  reading  the  divisions  of  the  verniers ; 
it  is  fitted  upon  a  pin  screwed  into  the  indexes,  and  may  be 
applied  to  either.  The  figure  2  in  the  corner  of  the  plate  is  a 
section,  showing  the  construction  of  the  central  part  of  the 
circle,  where  M  is  a  section  of  the  thickness  of  the  circle,  with 
a  hole  through  the  centre,  and  a  recess  turned  out  in  the  lower 
side  to  receive  a  centre  piece  N,  which  is  fixed  in  with  three 
'  small  screws  ;  a  hole  is  turned  in  the  centre  of  this  piece,  and 
an  axis  O  is  fitted  into  it  with  the  utmost  accuracy }  this  axis 

has 
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lias  a  flanch  on  the  upper  end^  by  ^ich  it  is  screwed  to  the 
index  H,  and  upon  this,  the  under  glass  6,  fig.  I,  is  fiMtenecU 
by  other  screws  passing  through  a  piece  projecting  firom  the 
back  of  it.  The  axis  is  held  in  its  place  by  a  collet  r,  fitted 
on  a  square  part  of  it,  and  held  fast  by  a  screw  s ;  beneath  this  a 
piece  is  fixed  on  in  the  centre  of  the  circle,  the  edge  of  its  flaoch 
being  shown  by  t  in  fig.  l;  it  is  part  of  the  screw  which  holds 
on  the  spring  socket  K,  for  the  handle  I.  The  upper  end  of 
the  centre  piece  N,  which  comes  up  above  the  circle,  isWmed 
exlreooely  true,  and  upon  this  the  index  B  is  fitted,  or  rather  a 
brass  ring  v  screwed  to  it,  so  as  to  turn  round  upon  it  as  a 
oeotre. 

The  telescope  C  is  fixed  to  the  index  by  two  cocks  and 
by  two  screws  XX,  in  these  it  can  be  raised  up  or  lowered, 
CO  adjust  the  different  brightness  of  the  two  objects  seen  in  the 
borison  glass  D,  the  one  reflected  from  the  central  mirror  G, 
and  the  other  seen  directly  through  it.  The  dark  glasses  at  B 
are  intended  to  moderate  the  light  of  the  sun,  in  passing  from 
the  index  to  the  horizon  glasses ;  the  fi^mes  containing  these 
glasses  hare  holes  £  through  them,  to  see  through  the  telescope 
and  horizon  glass }  the  other  dark  glasses,  F,  are  situate  behind 
tbe  horizon  glass  D,  and  may  be  turned  up  or  down,  as  occasion 
requites. 

The  instniment  is  used  in  the  same  manner  as  the  common 

reflecting  circle ;  the  angle  being  first  taken  on  one  side  of 

the  parallelism  of  the  glasses,  and  then  on  the  others  so  that 

the  angle  is  doubled  5  then  it  is  repeated  on  a  firesh  part  of  the 

circle,  as  many  times  as  the  observer  thinks  proper,  and  the 

product  divided  by  the  number  of  observations  taken.    The 

mode  of  taking  these  observations  is  explained  at  full  in  Dr. 

Rees's  Cyclopaedia,  and  in  Dr.  Mackay*s  publication  00  the 

means  of  finding  the  longitude. 
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BaROM£T£R.           1 

Thermometeu.  I 

1812. 

Wnd. 

Max. 

Min. 

Med. 

Max. 

Min. 

Med. 

Evap. 

Rain. 

7th  Mo. 

i 

1 

July  30 

N  W   29-96 

29*80    29  88OI 

61 

46 

53-5 

> 

.31 

S    W   2996^  29  80  29-880;  64  1 

51 

575 

•20 

-08 

8th  Mo. 

1 

Aug.      1 

Var. 

29*86   2980 

29*630   61 

53 

570 

— 

02 

2 

N     E 

29-86  29  80 

29*830 

64 

54 

590 

— 

•10 

3 

Var. 

29  86   29-80 

29*825 

63 

52 

57*5 

— 

02 

4N     E 

2990   29  85 

29875 

65 

50 

575 

— 

•32 

5S    W 

29-95,  2990"  29  925 

57 

50 

53*5 

•29 

•23 

• 

6  Var. 

30  00   29-95'   29  975 1  63 

47 

550 

— 

•41 

7N  W 

30*00   2995    29975    61 

49 

55  0 

— 

8;N  W 

2996   2994    29-950   57 

51 

540 

•17 

•03 

9'n  \V 

2097 

2996    29965;  57 

45 

51*0 

— 

ION  W 

2997 

2996    29  965!  58 

53 

53'5 

— 

•02 

11 

Var. 

30()7  2996 

30*015 

63 

49 

560 

— 

•05 

12 

N    E 

30  1 4    JO  07 

30  105 

57 

44 

505 

18 

s 

J3 

N 

30*15    30  14.  30145 

64 

43 

53*5       — 

^ 

14 

N     E 

3015    30  12 

30- 135    67 

49 

580 

— 

15 

E 

30  12,  3007.  30095    65  - 

50 

57'5 

— 

16 

£ 

3006    30  05    30  055    68 

54 

610 

•34 

17 

S      E 

30  05,  2998  .30015;  73 

55 

640 

— 

18!S      E 

2998   2Q'76   29  870   78 

58      630 

— 

19|S    W 

2996   2970    29-860:  72 

55 

63-5 

'56 

•01 

20 

W 

3000   2998;  29990.  71 

55 

63  0 

— 

. 

0 

21 

S    W 

2997    2994 

29955 

69 

57 

630 

— 

« 

v^ 

22 

W 

30  05    2997 

30  010^  68 

53 

60*5 

—- 

23 

S    W 

30  04   29*86 

29  95o|  70 

60 

65  0 

'66 

24 

S    W 

3a  10  29  86 

2998O 

.66 

47 

565 

— 

•05 

'25 

S    W 

30*  10   30  04 

3007c 

1  6g 

52 

605 

..:• 

26 

N  W 

3004 

2996 

3000C 

)  67 
78 

53 
43 

60*0 
57-91 

•35 
2-75 

1*34 

♦ 

3015 

2976 

29968 

The  observation^  in  each  line  of  the  table  apply  to  a  period  of  twentv-four  boars 
beginning  at  9  A.  M.  on  tlie  djy  indicated  in  tlie  first  column.  A  dash  denotes  that 
ihe  result  is  included  in  the  ncxl  illiowing  observation. 

NOTES. 
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REMARKS. 

Eighth  Month.  4.  Wet  afternoon.  5.  Wet  morning. 
€.  "  The  day  was  gloomy  :  about  4.  p.  m.  every  heavy  shower 
commenced^  which  continued  for  about  20  minutes^  then 
abated  for  a  short  time,  but  increased  again,  and  continued  all 
tii9  evening,  with  thunder  and  lightning  :  the  barometer  was 
nearly  stationary.'*  Such  were  the  phaenomena  at  the*labora* 
tory,  where  there  fell  1*39  inches  of  rain.  At  Plaistow,  two 
nnles  distant,  there  appears  to  have  fallen  only  0*41  inches  of 
fain,  and  I  find  only  this  note,  *'  Thunder  in  the  afternoon.*' 
13.  Foggy  morning  :  a  stratus  at  night.  14.  The  same. 
17.  The  same :  Lunar  halo.  18.  Some  lightning  during  the 
night.  21.  Thunder  between  one  and  two  p.  ra*  24.  Bright 
moonlight.  28.  The  wind  this  night  yery  high.  30.  Very 
showery. 

RESULTS. 

Prevailing  winds  westerly. 
Banuneter  :  highest  observation  30*15  inches  ;  lowest  29*76  inches  , 

Mean  of  the  period  29*968  inches. 

Thermometer  :  hi<;he!»t  observation  78*  -,  lowest  43. 
Mean  of  the  period  57*91*.  ^ 

Evaporation  '2*75  inches.     Rain  1*34  inches. 
PuLUTow.  L.  HOWARD. 

HiMtk  BloiUky  15, 1812. 

« 

P.  S.  The  observations  on  the  barometer,  wind,  and  evaporation, 
with  the  remarks,  for  the  last  two  months,  are  chiefly  due  to  my  friend, 
John  Gibson.  The  account  of  temperature  and  rain  was  carefully 
kq>t  (during  my  absence)  at  Plaistow. 
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VII. 

^n  Account  of  some  Experimemts  on  the  Comhinations  of  diffe* 
rent  Metals  and  Chlorine,  tsfc.  By  John  Davt,  Esq,  Com^ 
municated  by  Sir  Humphry  Davy«  Kt.  LL,  D.,  Sec,  R»  S* 

(Con  eluded  from  p,2\.J 

4.  On  the  Comhinations  of  Chlorine  wUh  Manganese,  Lead, 
Zinc,  Arsenic,  Antimony,  andBiswiuih.  »• 

Only  1  com-    IT  HAV£  attempted,  by  several  methods^  to  obtain  more 


I 


pound  with  Jl^  iijgQ  QQQ  combiuatiou  of  these  di&reot  metals  and  chlo- 
ftome  metals.  ,  .  , 

rine,  but  without  success. 

Compound  of  I  have  procured  a  compound  of  manganese  and  chlorine,  by 
ad?  aad^an-  evaporating  to  dryness  the  white  muriate  of  this  naetal,  and  hcat- 
gancK.  ing  to  redness  the  residue  in  a  glass  tube,  having  only  a  very 

small  orifice.  Muriatic  acid  vapour  was  produced,  and  a  fixed 
compound  remained,  which  required  a  red  beat  for  its  foiioa^ 
and  was  not  altered  by  the  strongest  heat  that  could  be  given  to 
it  in  the  glass  tube  ;  but  was  rapidly  decomposed  when  heated 
in  an  open  vessel,  muriatic  acid  fiimes  being  evolved,  and  oxide 
of  manganese  formed,  which  was  black  or  red,  according  to 
the  intensity  of  the  heat  applied.  The  compound  of  manga- 
nese and  chlorine  is  a  very  beautiful  substance,  it  is  of  great 
brilliancy,  generally  of  a  pure  delicate  light  pink  colour^  and  of 
a  lamellar  texture,  consisting  of  broad  thin  plates. 
Mode  of  free-  There  is  not  much  difficulty  in  obtaining  this  compound 
iroiL  ^°^  P"^^'  ^^^^*  ^1^  which  manganese  ii  oomaioDly  contami- 
nated, may  be  separated  by  two  or  three  rqietitiona  of  the  solu- 
tion of  the  compound  in  water,  the  evaporation^  to  dryness  of 
the  clear  filtered  muriat,  and  fusion  of  the  residue  procured  by 
evaporation.  Indeed,  I  think  this  a  good  general  method  for 
purifying  manganese  from  iron.  One  of  the  combiDatioos  of 
the  latter  metal  and  chlorine  being  volatile,  heat  must  sepa- 
rate it  from  the  compound  of  manganese.  And  I  have  that 
obtained  it  so  free  from  iron,  that  triple  prussiate  of  potash, 
added  to  its  solution  in  water,  gave  merely  a  white  precipitate^ 
without  the  slightest  tint  of  blue. 
Its  properties.  This  compound  deliquesces  when  exposed  to  the  atmo- 
sphere, and  is  converted  into  the  white  muriate.  Like  ferrane^ 
it  affords  a  trifiing  residue  when  heated  with  water.    The  re- 

aidue 
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tidoe  is  oxide  of  manganese,  white  at  first,  bat  soon  becoming 
red,  and  even  black  j  it  varies  in  quantity,  according  to  the 
ezciosioQ  of  air  in  the  formation  of  the  combination. 

SO  grains  of  the  compoond  dissolved  in  water,  with  the  ex-  Anafyiw. 
ception  of  1  grain ;  this  residue  was  separated  by  decantation 
of  the  floid,  washed,  dried,  and  heated  to  redness,  it  was  in 
the  state  of  black  oxide.  The  colourless  solution  was  preci- 
pitated by  nitrate  of  silver.  The  horn  silver  formed,  when 
dried,  was  equal  to  108  grains.  Hence,  omitting  the  l  grain 
of  mixed  oxide,  100  of  this  compound  appear  to  consist  of 

54  chlorine 

46  manganese 

.  100 
Tba  born  lead,  that  I  have  analysed,  was  made  by  the  de-  Horn  lead. 
compositkm  of  the  nitrate  of  lead  by  muriatic  acid,  and  it  was 
well  washed,  dried,  and  fused  in  a  glass  tube  with  a  small 
orifioe.    The  strongest  red  heat  that  I  could  apply  to  it,  under 
these  circomsfances,  did  not  occasion  its  sublimatiop. 

50  grains  of  it,  that  had  been  fused,  were  dissolved  in  water.  Analyiis. 
This  solotiOD,  heated  with  nitrate  of  silver,  afforded  52*65  grains 
of  dry  horn  silver.    Hence  100  of  horn  lead  appear  to  be  com- 
posed of 

25*78  chlorine 

74-22  lead 


10000 

As  this  eomponnd,  when  decomposed  by  an  alkali,  affords 
the  protoxide  of  lead,  it  may  be  called  plumbane. 

The  butter  of  zinc  I  have  examined  was  obtained  by  eva-  Batter  of  sine, 
porating  to  dryness  the  muriate  of  this  metal,  and  by  heating 
to  redness  the  residue  in  a  glass  tube.  This  compound  is  not 
vdatUe  at  a  strong  red  heat  in  a  close  vessel,  it  fuses  beforo 
it  acquires  a  dull  red  heat,  and  on  cooling  it  goes  through 
several  degrees  6£  consistence,  being  viscid  before  it.becomes 
solid.    ^ 

This  oompoond,  when  heated  with  water,  affords  a  small 

residue  of  oxide  of  zinc,  which,  as  in  the  preceding  instances, 

may  be  considered  as  in  the  state  of  mechanical  mixture. 

In  cooseqaeoce  of  its  powerful  attraction  for  water,  it  is  a 

very 
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very  deliquescent  substance ;  on  this  account  it  is  necessary 
to  weigh  it  in  water  to  avoid  errour.  4Q'5  grains  of  it,  thus 
weighed,  dissolved  entirely  in  water,  with  the  exceptbn  of  1 
grain  of  oxide  of  zinc,  which  was  separated  by  decanta\ion, 
and  dried  and  ignited,  and  its  quantity  ascertained  to  be  as 
stated.  The  solution  precipitated  by  nitrate  of  silver  afforded 
99  grains  of  dried  horn  silver.  Hence,  excluding  the  1  grain 
of  oxide,  100  of  butter  of  zinc  seem  to  coiiust  of 

50  chlorine 

50  zinc 

100 
This  compound  may  be  called  zincane. 
Fuming  liquor     A  compound  of  chlorine  and  arsenic  has  been  long  known, 
of  anenic.       bearing  the  name  of  the  fuming  liquor  of  arsenic.     It  may  be 
formed  in  several  ways  :  by  the  combustion  of  arsenic  ia  chlo- 
rine gas  I  by  heating  in  a  retort  a  mixture  of  arsenic  and  cor- 
rosive sublimate,  or  of  arsenic  and  calomel ;  and  by  the  distil- 
lation of  muriate  of  arsenic  with  concentrated  sulphuric  acid. 
The  old  method  by  means  of  corrosive  sublimate  appears  best 
adapted  for  procuring  it  in  a  pure  state.     About  6  parts  of 
corrosive  sublimate  to  1  of  arsenic  are,  I  find,  proper  proper- 
tions.    The  mixture  of  the  two  substances  should  be  intimate, 
and  the  heat  applied  to  the  retort  for  the  distillation  of  the 
faming  liquor,  gentle.     When  the  liquor  was  not  colourless  at 
first,  1  have  purified  it  by  a  second  distillation. 
Iti  properties.     The  fuming  liquor  of  arsenic,  it  is  well  known,  is  decom* 
posed  by  water.     The  precipitate   produced  appears  to  be 
merely  white  oxide  of  arsenic,  for,  independent  of  other  cir- 
cumstances, it  does  not  afford  the  fuming  liquor  when  heated 
with  strong  sulphuric  acid. 

The  fuming  liquor,  when  gently  heated,  dissolves  phospho- 
rus, but  it  retains  on  cooling  only  a  very  small  portion  of  this 
substance.     The  warm  solution  is  not  luminous  in  the  dark. 

The  fuming  liquor  also,  when  warm,  readily  dissolves  sul- 
phur; indeed  sulphur  fused  in  the  liquor  seems  capable  of 
combining  or  of  mixing  with  it  in  all  proportions  ^  but  on  cod- 
ing the  greatest  part  of  the  sulphur  is  deposited,  and  assumes 
a  fine  cry'stalline  appearance ;  the  form  of  the  crystals  was 
apparently  the  octahedron.  This  deposition  seems  to  be  merely 

sulphur 
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Bulphar  with  a  little  of  the  fuming  liquor  between  the  inter- 
stices orthe  crystals,  for  the  crystals  hear  washing,  and  be- 
come tasteless  superficially,  but  remain  still  acid  internally, 
where  the  water  has  not  penetrated. 

It  likewise  dissolves  resin.  That  which  was  called  rosin 
was  the  sabjcct  of  experiment.  The  solution  was  of  a  blueish 
green  colour ;  but  when  gently  heated  it  became  brown,  and 
remained  so  on  cooling.  The  portion  of  resin  the  fuming 
liqaor  is  capabie  of  taking  up  is  very  considerable  3  when  the 
resin  was  added  in  excess,  a  viscid  mixture  was  formed.  The 
resinous  solution  was  decomposed  by  water,  and  the  resin  was 
separated,  apparently  unaltered,  mixed  with  white  arsenic. 

The  fuming  liquor  is  capable  of  combining  with  oil  of  tur- 
pentine and  with  olive  oil.  When  the  mixture  was  made  with 
either  of  Cheie  oils,  there  was  a  considerable  elevation  of  tem- 
peratore,  and  a  homogeneous  colourless  fluid  was  in  each 
lostance  obtained. 

Id  these  aod  some  other  properties,  the  fuming  liquor  of  Anabgout  to 

arsenic  is  aoalogous  to  the  fuming;  compounds  of  chlorine  and  '^®  ft^nwug 

°  ^  *  compouDot  of 

suJphar,  and  chlorine  and  phosphorus  3  these  two,  having  the  sulphur  and 
power  of  dissolving  sulphur,  and  phosphorus,  and  resin,  and  phosphorus. 
of  entering  into  union  with  the  fixed  and  volatile  oils. 

It  is  difficult  to  ascertain  the  proportion  of  the  constituent  lu  componeut 
parts  of  this  compound  by  the  ordinary  modes  of  analysis,  I  P^'^^* 
have  chosen  therefore  a  synthetical  method  in  preference; 
and  from  repeated  experiments  I  find,  that  2  grains  of  arsenic 
require  for  complete  conversion  into  the  fuming  liquor  4  cubic 
iDclies  exactly  of  chlorine  gas. 

The  experiments  were  thus  conducted :  the  arsenic  in  one 
piece  was  put  into  a  small  glass  retort  having  a  stop-cock  ;  the 
retort  was  exhausted,  and  a  known  volume  of  chlorine  gas  was 
admitted  from  a  graduated  receiver  by  means  of  other  stop- 
cocks i  and  the  absorption  of  chlorine,  after  the  entire  conver- 
sion  of  the  metal  into  the  fuming  liquor,  was  considered  as  the 
proportion  condensed  by  the  arsenic. 

Kow,  since  100  cubic  inches  of  chlorine  gas  weigh  just  ^65 
grains,  2  grains  of  arsenic  combine  with  306  grains  of  chlo- 
rine^ the  weight  of  4  cubic  inches  of  the  gas.  Hence  100  of 
the  fuming  liquor  appear  to  consist  of 

6049 
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60-49  chlorine 
3^'52  arsenic 
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As  ihe  fuming  liquor  gives  the  white  oxide  when  decom- 
posed by  water,  arsenicane  may  be  subsiituied  for  its  old  name. 
Butter  of  (Qti-      The  butter  of  antimony  14  a  well  known  substance.      7'hai 
■lony.  which  I  have  exaraioed  was  obtained  by  healing  (ogeilier  cor- 

rosive sublimate  and  antimony,  or  antimony  and  calomel;  and 
was  always  purified  by  a  second  distillation  st  a  low  tempe- 
rature. Tbe  best  fjrot)ortion  of  corrosive  sublimate  and  the 
metal  for  making  the  compound,  I  have  found  lo  be  about  3^ 
parts  of  the  former  to  1  pari  of  the  latter. 
ttt  prapertio,  "^^^  buiier  of  atilimony,  like  arsenicane,  is  capable,  when 
rendered  fluid  by  heat,  of  dissolving  resin  and  sulphur,  and 
of  combining  with  die  fixed  and  volatile  oils.  It  affects  the 
oil  of  tur])entine  very  like  the  liquor  of  Libavius ;  the  action 
is  considciable,  much  beat  is  produced,  and  the  oil  ii  rendered 
brown, 

WheD  tbe  butter  of  antimony  is  decomposed  by  a  luffici- 
ently  large  quantity  of  the  hydrosulphmet  of  potash,  that 
compound  is  formed,  which  is  commonly  called  the  golden 
sulphur  of  antimony  ;  and  which,  when  decomposed  by  heat, 
I  have  found  to  afford  merely  water  and  lulphurct  of  antt* 

III  component      To  ascertain  the  proportion  of  antiroooy  in  the  butler  of 
p«  rti.  antimony,  60r5  grains  of  this  substance,  colourless  and  crystal- 

lized,  weighed  in  water,  were  heated  in  a  solution  of  hydro- 
mlphuret  of  potash.  Tbe  whole  of  the  antimony  was  dissolved, 
and  the  hydrosulpharet  of  potash  being  in  excess,  there  was 
DO  precipitation  on  cooling.     The  solution  was  decomposed  by 


Golden  tut- 
phur   of  an 


'  These  reaulci  appev  (□  me  to  ilemoaiinie  the  tnitb  of  Mr. 
!■  ProuM'i  opiDioa,  ibax  the  ^Iden  niiphur  i>  i  hydroiulpliu retted  oxide 
of  antimony.  From  my  eiperimenlt  the  only  difference  of  cocnpoiilion 
between  kermes  mineral  and  thr  preceding  compound  teenu  id  coniiit 
in  the  former  containing  a  smaller  proportion  of  (ulphuretted  fudro- 
drogen  ilian  the  latteii  for  I  have  oliiaiued  by  the  decompoution  ot 
kernes  mineral,  by  beat,  a  compouDd  of  lulphuret  of  jntimony  and 
protoxide  ;  and  I  have  canverled  kermei  iolo  tlie  golden  sulphur,  b)r 
means  of  water  impregnated  with  sulphuretted  hidrojen. 

niuiiatia 


J 


CeiUIVATIONS   OF  OXIMURIATIC   ACID    ANP   MBTAL9*  Jgj 

mmiatjc  tcid>  and  the  golden  sulphur  thus  thrown  down  was 
collected  on  a  filter,  well  washed,  and  dried  ;  heated  slowly  to 
ndoess  in  a  glass  tube,  steam  in  plenty  was  disengaged  with 
lery  slight  traces  of  sulphur,  and  sniphuret  of  antimony  re* 
maioed*  which,  fused  into  one  mass,  weighed  45  grains.  Ac« 
ooidliig  to  the  experiments  of  Proust,  which  I  have  repeated 
with  the  same  result,  sulphoret  of  antimony  contains  74*1  per 
cent  of  metal.  Hence  45  grains  of  sulphuret,  or  the  60'5  of 
bolter  of  antimony,  from  which  the  sulphuret  was  procured, 
must  contain  33*35  of  metal  >  and  considering  the  remainder 
27*15  of  the  60*5  as  the  proportion  of  chlorine,  100  of  the 
batter  of  antimony  seem  to  consist  of 

39*58  chlorine 

60*42  antimony 


100  00 
This  compoond,  as  it  yields,  when  decomposed  by  water,  the 
tobfniiriated  protoxide,  may  be  called  antimoniane  or  stibiane. 

A  oompoond  of  bismuth  and  chlorine  has  been  long  known.  Butter  of  bit- 
bearing  the  name  of  the  butter  of  bismuth.  It  is  obtained  both  moth. 
wheo  biamoth  is  heated  with  corrosive  sublimate  and  calomel* 
2  ports  of  corrosive  sublimate  to  one  part  of  metal  I  have  found 
good  proportions  for  its  preparation.    There  is  some  difficulty 
ia  procuring  it  pure,  and  entirely  free  from  the  mercury  re- 
rived  ;  this  is  most  readily  effected  by  keeping  the  butter  of 
bismuth  in  fosioo,  at  a  temperature  just  below  that  at  which 
mercury  boils  $  the  mercury  slowly  subsides  and  collects  in 
the  bottom  of  the  vessel,  and  this  operation,  continued  for  an 
hour  or  two,  affords  a  pure,  or  nearly  pure,   butter  of  bismuth. 
Thus  prepared,  it  is  of  a  grayish   white  colour,  opaque,  un- 
crystaliized,  and  of  a  granular  texture.     In  a  glass  tube,  with 
a  very  small  orifice,  it  bears  a  red  heat  without  subliming. 

As  a  hydrosulphuret  of  bismuth  is  produced  when  the  batter 
of  bisrooth  is  heated  with  the  hydrosulphuret  of  potash ;  and 
as  this  hydrosulphuret,  like  that  of  antimony^  afibrds,  when 
decomposed  by  heat,  a  sulphuret  and  wat^r ;  I  have  applied  the 
same  mode  of  analysis  to  this  compound  as  to  the  last. 

55  grains  of  butter  of  bismuth  were  decomposed  in  a  warm  4n?i|yf'nftf  it* 
solution  of  hydrosulphuret  of  potash.     The  dark  brown  by« 
drosoiphoret  of  bismuth  thits  formed,  and  not  dissolved,  was 

collected 


126  COMBIN\TIOKS  OF  OXIMX^filATIC  ACID   AKD   METALS. 

collected  on  a  filter  j  the  hydrosulpharetted  solation  was 
decomposed  by  muriatic  acid,  the  slight  precipitate  of  hydro- 
sulphuret  produced  was  added  to  the  first  portion,  and  the 
whole  was  well  washed,  dried,  and  heated  to  redMss  in  a 
glass  tube  $  the  sulphuret  of  bismuth  thus  obtained,  fused  into 
one  mass,  weighed  44*7  grains.  I  had  previously  ascertained 
the  proportion  of  metal  in  this  sulphuret,  and  found  it  to  be 
81*8  per  cent.  44'7  grains  of  sulphuret,  or  55  grains  of  the 
butter,  must  therefore  contain  36'5  grains  of  bismuth  5  and 
hence,  100  of  bismuth  appear  to  consist  of 

33*6  chlorine 

66' 4  bismuth 


100-0 

The  butter  of  bismuth  may  be  called  bisrauthane. 
Singularities        Among  the  preceding  combinations  of  the  metals  and  dilo- 

pomwJTwith"  ''*°®'  ^^^^^^  ^*  ^  surprising  difference  in  respect  to  volatility 
regard  to  to- and  fusibility.     Iron  and  manganese,  two  difficultly  fusible 
'nmi*^        "*  metals,  form  with  chlorine  readily  fusible  compounds,  and  a 
combination  of  the  former  metal  and  chlorine  is  even  volatile ; 
the  compounds  of  tin  and  chlorine,  and  of  chlorine  and  anti- . 
mony,  are  very  volatile  substances,  though  the  metals  them- 
selves are  fixed  at  very  high  temperatures  j  on  the  contrary, 
the  combinations  of  chlorine  with  bismuth,  zinc,  and  lead,  do 
not  exceed  in  fusibility  ;  indeed  are  not  qntte  so  fusible  as  the 
metals  themselves,    I  can  offer  no  explanation  of  these  pheao- 
mena. 
Singularity  of      Another  singularity  attending  the  liquid  fuming  compounds 
the  fuming      of  chlorine,  such  as  the  liquor  of  Libavins,  the  fuming  liquor 
^^'^   '     of  arsenic,  and  the  oxy muriates  of  sulphur  and  phosphorus,  is, 
that  they  do  not  become  solid  at  low  temperatares.      I  have 
reduced,  by  means  of  a  mixture  of  snow  and  muriate  of  lime, 
the  temperature  of  all  these  substances  20  degrees  below  the 
zero  of  Fahrenheit's  thermometer,  but  without  afiSscting  their 
liquidity. 
Influence  of  It-     The  influence  of  atmospheric  air  on  the  compounds  of  the 
°*^  k"^^  *'r  metals  and  chlorine  at  high  temperatures  is  curious,  and  wor- 
ntuKt.  ^^y  of  particular  attention.    The  combinations  of  chlorine  with 

lead,  zinc,  copper,  and  bismuth,  appear  to  be  volatile  in  open 
vessels,  and  fixed  in  closed  ones.    How  moist  air  operates  in 

these 
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iDsttoces,  it  is  difficult  to  say.  In  other  cases,  where  it 
erideotly  acts  cb«mically^  the  changes  explain  themselves ; 
thofl^  when  the  compounds  of  iron  and  chlorine^  and  of  man- 
and  chlorine,  are  heated  in  the  open  'air,  hygrometrical 
of  the  atmosphere  seems  to  be  decomposed,  as  muriatic 
acid  fonoes  are  produced,  and  oxides  of  the  metals  formed. 
Probably  the  volatility  of  the  other  compounds  is  connected 
with  similar  circumstances.  This  action  of  moist  air  has  Action  of 
hitherto  been  much  neglected  ;  it  is  certainly  Worthy  of  being  "^^n^**''  '°*' 
DBore  fully  inquired  into,  both  in  a  theoretical  and  practieal 
poiDt  of  view.  Its  importaiKe  in  practice  is  exemplified  in  the 
reduction  of  horn  silver,  and  in  the  formation  of  several  of 
the  compounds  of  chlorine  and  the  metals ;  if  moist  air  be 
admitted  in  these  operations,  the  silver  will  be  lost,  and  the 
oompoufids  not  formed. 

Guided  by  analogy^  I  have  been  led  to  try  whether  the  Action  of  heat 
nrariite  of  magnesia,  which  is  readily  decomposed  by  heat  in  muriate  of  ^^ 
the  open  mr,  would  not,  when  the  air  was  excluded,  by  intro-  magnesia. 
docing  it  into  a  glass  tube  with  a  very  small  orifice,  afford  a 
permaoeot  compound.    The  result  was  agreeable  to  my  ex- 
pectations ;  I  obtained,  by  strongly  heating  the  muriate  for  a 
quarter  of  an  hour,  a  substance  like  enamel  in  appearance, 
being  semifused,  and  which  appeared  to  be  a  mixture  of  mng- 
oesia  and  the  true  compound  of  magnesium  and  chlorine,  for 
heated  with  water  magnesia  was  separated,  and  a  muriate  of 
magnesia  formed. 

6.    Oh  the  Relaiian  between  the  Proportion  of  Oxigen  and  Chlo" 
fine  in  Combination  with  several  Metals. 
Erroors  being  very  common  in  chemical  analyses,  even  in  Doctrine  of 
those  conducted  most  skilfully  and  carefully,  all  possible  means  portions  a  test 
should  be  taken  to  discover  them  ;   and  no  means,  I  think,  pro-  of  the  accu. 
mise  to  be  ihore  effectual  for  this  purpose,  than  the  general  |y^, 
analogy  of  definite  proportions.     From  a  great  variety  of  facts, 
it  appears  that  oxigen  and  chlorine  combine  with  bodies  in 
the  ratio  of  7'5  to  336.     With   1  part  by  weight  of  hidro- 
gen,  for  example,  7'^  ^^  oxigen  unite  to  form  water  ;  and 
33*6  of  ddoiioe  unite  with  the  same  proportion  to  produce 
muriatic  add  gas.    To  judge  therefore  of  the  accuracy  of  the 
ysea  of  Ibe  preceding   consbtnations  of  the  metals  and 

chlorine, 
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elilorine,  it  is  only  necessary  lo  compare  ibem  with  ihe  ana- 
lysca  (if  Ihe  oxiden  of  ihe  lame  metals-  If  ibe  Iwo  agree, 
(here  will  be  reason  to  consider  them  bolh  correct,  but  ihoald 
they  disagree,  ihere  is  equal  reason  lor  supposing  one  or  bolb  of 
ihem  lo  be  wrong. 

Applied  to  the      Thus  ai  the  orange  oxide  of  c0|>per  in  analogous  to  cupraue, 
compoundi  of  ajjj  the  brown  oxide  to  cupranea,  tiie  okigen  aod  chlorine 
''    '  should  be  lo  each  other  in   these  compounds  as  7'5  to  33'6. 

And  from  comparison  of  my  analysis  with  those  of  Mr.  Cm- 
HBTix  and  Mr.  Proust,  it  appears,  tbat  in  the  two  first, 
copper  being  as  60,  ibe  cxigen  is  to  the  chlorine  as  7  7g, 
instead  of  ys  to  33/7,  instead  of  3*36  -,  and  in  the  two  last 
a*7'5  lo33  6,  or  asis  lo  672.  Coincidences  ai  near  as  might 
be  reasonably  expected. 
,fj;„.  rniere  is  not  the  same  agreement  between  Mr.  Pransl's 

analyses  of  the  oxides  of  tin  and  1  lie  preceding  ones  of  the 
combinations  of  this  metal  and  chlorine.  Ttiis  discordance 
induced  me  lo  repeat  wy  analyses  -,  and,  obtaining  ibe  same. 
result  as  at  first,  I  directed  my  atlenlion  to  the  oxides  of  tin, 
and  made  the  following  experiments  lo  ascertain  the  piopor- 
lion  of  their  conslilueni  parts. 

42*3  grains  of  tin,  which  bad  been  precipitated  from  the 
I  muriate  of  this  metal  by  zinc,  were  heated  with  nitric  acid  in  a 
platina  crucible,  and  slowly  converted  into  peroxide ;  the  acid  ' 
and  water  were  driven  off  by  gentle  evaporation  at  first,  and 
afterward  by  a  strong  red  heat,  continued  for  a  quarter  of  an 
hour.  The  peroxide  thus  produced  was  of  a  light  yellow 
colour,  and  being  very  gradually  dried,  it  was  temitranipa- 
rent,  and  hard  enough  to  scratch  glassy  it  weighed  54  25  grains. 
Hence,  as  42*5  grains  of  tin  acquire,  on  conversion  into  per-  < 
oxide,  1175  grains  of  oxigen,  this  oxide  appears  to  contain 
21-66  per  cent  of  oxigen,  just  the  quantity  found  in  the 
native  oxide  by  Klaproth,  instead  of  29,  the  proportion  stated 
by  Proust. 

Mr.  BerthoUet,  jun„  has  shown,  that  Mr.  Proust's  estimatfl 
of  30  per  cent  of  oxigen  in  the  protoxide  is  incorrect.  T& 
ascertain  the  true  proportion,  20  grains  of  tin  were  dissolved 
in  strong  muriatic  acid  in  a  retort  ccnnected  with  a  pneumaiic 
apparatus,  and  wilboui  the  assistance  of  heat ;  ]6  cubic  inches 
of  hidrogen  gas  were  produced.     (Barom.  30,  tberroom.  fiO.) 
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Ai  tbe  production  of  ibis  quantity  sf  hidrogen  indicates  an 
■tMorptioD  of  oxigen  by  Itie  tin  eciuivalent  to  8  cubic  inches, 
fM-  (a)  100  cubic  iacliei  weigh  34'2  grains)  to  2736  grains,  tbe 
protoxide  of  lin  appear*  to  contain  1 1  '99  per  cent  of  oxigen. 

ThMe  anal/ses  of  the  oxides,  compared  with  iho*e  of  the 
ooBibtOatioiu  af  tin  and  chlorine,  are  foutid  very  nearly  ia 
agree.  The  ratio  of  oxigen  to  chlorine  in  tbe  litit  two  simi- 
lar compounds,  the  lin  being  33  55,  i»  as  7'5  lo33'4;  and  in 
liie  last  two,  viz.  tbe  peroxide  and  tbe  liquor  of  LibaTius.ai 
70  to  33-5,  or  SI  l«2  lo  67. 

Af  the  black  oiidc  of  iron  is  formed  by  I  he  decomposition  of  iron; 
of  fcrrane  by  a  sointion  of  potash,  and  the  red  oxide  by  that 
of  fnraoea,  it'll  evident,  that  these  oxides  and  combinations 
of  iron  and  chlorine  should  coincide  in  the  proputtians  of  their 
canscitueal  parts.  Thii  appears  from  the  analyses*  of  Dr. 
lliompWD  lo  be  nearly  the  case }  for,  iron  being  as  29-5,  the 
oxigen  is  to  the  chlorine  in  the  black  oxide  and  ferrane  as  6 
inctead  of  7-5  to  33'6 ;  and  In  ibe  two  olhert  as  6  to  33'(j,  or 
a*l3-l  to55'5.  Here  the  igreemeot  is  less  than  in  other 
ioMaoces ;  bot  this  is  not  surprising,  considering  the  difiereni 
nllnutet  of  tbe  proportions  of  oxigen  in  the  oxides  of  iron, 
snd  th«  diificuliy  of  ascertaining  them  correctly. 

The  yellow  oxide  of  lead,  and  the  white  oxides  ol  antimony,  "^  '"'"^   ™ 
bismuth,  zinc,  and  arsenic,  are  formed,  when  the  combinations 
of  these  metals  and  chlorine  are  decomposed  by  a  solution  of 
potash.     But  on  comparison  with  the    beit  analyses  of  the 
«xi4ei,  there  is  not,  excepting  in  the  case  of  zinc  and  arsenic, 
IhU  coiocideDCc  of    propontons  which   might  be  expected. 
Zinc  being  ai  345,  the  oxigen  in  ihc  oxide,  from  the  analysis  "f  «ine; 
r.f  Promt,  is  to  the  chlorine  as  75  to  34  4  i  and  the  arsenic  of  "^"'Ci 
tvingas  21*9,  the  oxigen,  from  the  analysis  of  tbe  same  che- 
nin,  is  lo  the  chlorine  as  7  3  to  33'6.     The  analyses  of  the 
LX'dea  of  (be  other  metals  being  at  variance  with  those  of  the 
chloriae  oonbioations,    I  was  induced  to  sake  the  following 
exjierioiaats,  with  the  hope  of  discovsriog  the  came  of  the 
difFefevcft. 

100  gtauu  of  lead,  wbicb  had  been   precipitated  trocn  the  of  lead; 
oitrate  of  lead  by  zinc,  were  dissolved  in  nitric  acid,  and  thrown 
down  bjf  carbonate  of  potash.    This  precipitate  of  carbonate  of 
■  NithalHiai  Journal,  vol.  XXXVIl,  p.  37J. 
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lead  was  well  washed  and  dried,  and  heated  to  doll  ledness 
for  a  quarter  of  an  hour  in  a  platina  crucible :  by  tfab  treat* 

(Ozideorieul)  "^°^  ^'^  ^^  carbonic  acid  was  expelled }  the  remaining  ydlow 
oxide  weighed  1077  grains,  and  it  dissolved  in  muriatic  add 
without  eflfervescing,  and  without  affording  any  residue  of 
brown  oxide.  Hence,  the  yellow  oxide  of  lead  appears  to  con* 
tain  7' 15  per  cent  of  oxigen.  And  this  proportion  of  oxi* 
gen  in  the  oxide  compared  with  that  of  chlorine  in  plumbane, 
lead  being  as  07*2,  appears  to  be  in  the  ratio  of  7*5  to  33'8» 
instead  of  that  of  J  5*6  the  estimate  of  Klaproth*  or  of  11*2 
the  estimate  of  Dr.  Thompson  to  33'8.  Klaproth  mig^t  have 
been  misled  by  considering  the  hydrated  oxide  as  a  trae  white 
oxide  free  from  water. 

^■otimony;       According  to  Mr.  Proust,  the  peroxide  of  antimony  contains 

(Oxides  of  an- ^  ^^  ^"^  °^  oxigen,  and  the  protoxide  18*.  I  have 
cimuoy.;  repeated  this  chemist's  experiments  |  my  results,  in  which  the 
peroxide  is  concerned,  agree  with  his }  but  there  is  not  the 
same  concordance  in  those  relating  to  the  protoxide.  The 
protoxide  I  used  was  either  prepared  by  the  decompositioo  of 
the  butter  of  antimony,  or  of  the  sulphate,  by  a  boiling  solution 
of  carbonate  of  potash.  This  oxide,  in  its  purest  state,  I  have 
always  found,  as  Mr.  Proust  describes  it,  of  a  light  fiiwn  colour 
before  fusion,  and  afterward  in  mass  of  a  gray  colour,  and  of 
a  radiated  crystalline  texture.  100  grains  of  it  that  had  been 
fused  were  heated  in  the  state  of  j^&viieic  with  strong  test 
nitric  acid  in  a  platina  crucible  :  when  nitrons  gas  ceased  to  be 
produced,  the  excess  of  nitric  acid  was  expelled  by  a  gjentle 
heat,  and  the  oxide  was  heated  to  dull  redness  5  the  increase 
of  weight  after  this  was  equal  to  10*4  grains:  nitric  acid  was 
again  added,  and  the  process  repeated,  but  without  any  alte- 
ration of  weight  being  produced.  Hence,  as  the  peroxide  oon» 
)  tains  23  per  cent,  the  protoxide  seems  to  contain  \5  per  cent ; 
which  proportion  of  oxigen  very  nearly  agrees  with  that  of 
chlorine  in  the  butter  of  antimony ;  for,  antimony  being  as 
42'5,  the  former  is  to  the  latter  as  75  to  34*6,  instod  of  33'& 
Z  put  some  confidence  in  this  estimate  of  the  proportion  of  oxi- 
gen in  the  protoxide,  not  only  on  account  of  its  agreement 
with  the  analysis  of  the  butter  of  antimony,  but  because  it 
was  confirmed  on  the  repetition  of  the  experiooent. 

*  Joprnal  de  Pby^iqat,  Teat.  LV» 

Klaproth 
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Kiaproth  concludes  from  his  experiments,  that  the  oxide  *nd  of  bif- 
of  Intmuth,  prepared  b)r  means  of  nitric  acid,  contains  177  ^oxideof  bis- 
oent  of  oxigen ;  and  in  consequence  this  oxide  has  been  muth.) 
distinct  from  that  which  is  formed  by  direct  calci- 
nation of  the  metaU  aud  which  contains  a  much  smaller  pro- 
portioo.     But  there  is  reason  to  believe,  that  this  difiference 
does  not  really  exist,  and  that  there  is  aoly  one  known  oxide  • 

of  bismoth,  and  that  Klaproth*8  oxide  was  a  hydrated  oxide ; 
lor  I  have  found  that  100  grains  of  bismuth,  converted  by 
Dttric  acid  into  oxide,  precisely  in  the  same  manner  as  the 
protoxide  of  antimony  was  more  highly  oxidated,  gnined  only 
1  ri  grains.  Klaproth  did  not  heat  his  oxide  to  redness,  and 
heooe  apparently  the  discordance.  From  the  above  result, 
which  I  hare  confirmed  by  repetition  of  the  experiment,  oxide 
of  bismuth  seems  to  contain  10  per  cent  of  oxigen;  and  bis- 
moth being  as  6/'^,  the  oxigen  in  the  oxide  is  to  the  chlorine 
io  the  butter  of  bismuth,  as  7*5  to  34'2. 

6.  On  the  Rehiwn  between  the  Proportion  of  Sulphur  in  the 

Sulphureis,  and  the  Proportions  of  Chlorine  in  some  of  the 

Comhinatioms  of  Chlorine  and  the  Metals. 

The  last  section  afibrded  proofs  of  the  useful  application  of  Proportions 
the  general  analogy  of  definite  proportions  in  correcting  the  compu'edwitli 
results  of  chemical  analyses.    In  the  present  section,  it  is  my  those    of  the 
lotentioo  to  pursue  a  little  farther  the  plan  that  I  have  adopted  o^aria^c  ^ 
in  the  preceding,  and  to  apply  another  test  to  the  analyses  of  acid. 
the  combinatioos  of  the  metals  and  chlorine,  by  comparing 
some  of  them  with  the  combinations  of  the  same  metals  and 
sulphur. 

I  was  first  led  to  examine  the  sufphurets  of  tin  on  a  different         .     . 
acooont.    Aorum  musivum,  it  has  been  observed,  is  formed  ^^  gumm  ma- 
when  atamane  is  heated  with  sulphur.     According  to  Mr.  tivum. 
ftocisc,  this  substance  is  a  sulphuretted  oxide  of  tin.    Were 
this  opioiOD  correct^  an  argument  might  evidently  be  deduced 
frofti  it  in  favour  of   the  existence  of  oxigen    in  chlorine. 
To  satisfy  myself  respecting  this^  I  endeavoured  to  ascertain 
whether  any  sulphureous  acid  gas  is  produced  by  the  decom- 
positioo  of  aorum  musivum  by  heat,  as  it  Is  commonly  asserted. 
I  heated  to  redoeas  in  a  bent  luted  green  glass  tube,  connected 
with  a  pneumatic  mercurial  apparatus,  about  20  grains  of 
anram  mosirom,  prepared  by  the  decomposition  of  stannane 

K  2  with 
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wilh  sulphur,  no  more  gas  was  produced  than  the  expansion 
by  beat  occasioned,  sulphur  sublimed,  and  a  gray  sulphoreL 
of  tin  remained.  Tliese  resulis  I  have  several  umes  oblaJDed, 
and  not  only  with  aurum  rousivum  prepared  as  the  preceding, 
but  with  iome  also  made  according  lo  Woulfe's  process.  As 
DO  lulpbareous  acid  gas  was  produced,  and  as  sulphur  sub- 
limed, it  may  be  concluded,  that  aurum  musivum  differs  merely 
from  the  gray  sulphurct  in  containing  a  larger  quantity  of 
sulphur.  My  next  object  was  to  anceriain  the  eiacl  propor- 
tion of  sulphur  in  both  these  sulphurets,  for  the  sake  of  com- 
parison with  the  combinations  of  tin  and  chlorine. 
Compooent  lOO  grains  of  tin  in  a  finely-divided  state,  as  precipitated 

mrwlphuret  ^'^^  ^^  muriate  of  this  melal  by  zinc,  were  heated  in  aglass 
b/ (in,  tube  intimately  mixed  with   sulphur,  the  combination  of  the 

two  was  accompanied  with  vivid  ignition,  the  sulphuret  formed 
weighed  I2?'3  grains,  and,  broken,  it  appeared  perfectly  ho- 
mogeneous j  it  was  pounded,  and  again  healed  with  sulphur; 
but  the  excess  ot  sulphur  being  expelled,  the  fused  sulphuret 
had  not  increased  in  weight.  The  second  time  I  made  this 
experiment,  I  obtained  ihe  same  result. 
■ad  oF  aurum  ^0  grains  of  aurum  musivum,  purified  from  mixed  sulphur 
by  exposure  in  a  close  vessel  to  a  dull  red  beat,  were  decom- 
posed by  a  bright  red  heat  in  a  small  green  glass  tube  nicely 
Weighed,  and  having  only  a  very  small  orifice  j  the  loss  of 
lulphur,  byconversion  inio  the  gray  sulphuret,  was  equal  to 
93  grains.  Hence,  as  40y  grains  of  gray  sulphuret  contain 
50  grains  of  aurum  musivum  appear 


B72  grains  of  sulphur 

to  contain  I  B'03  grains 

I,      The  ratio  in  which  s 

D  which  oiigen  and 


Raiioiavhkh      The  ratio  in  which  sulphur  combines 
SDlphur  com-   in  which  oiigen  and  in  which  chlorine 

di«?c^'p"«l  ^'^  ^""^  ^^'^-    '^'"*  »PP^"  *"™™  ^^^  proporii 
withoxigeH,     stilucnt  parts  of  sulphuretted  hidrogen   and  sulphi 


nih  bodies  i«  to  that 
combine,  as  15  to 
of  th;  con- 
acid 


tic  isid. 


;  for  I  have  found  1 00  cubic  inches  of  the  former  lo  weigh 
36'64  grains,  and  100  of  the  latter  68  44  grains.  In  the  com- 
parison, therefore,  between  the  sulphurets  of  tin  and  the  com- 
biaaiioiis  of  this  metal  and  chlorine,  15  by  weight  of  sulphur 
are  equivalent  lo  33'd  of  chlorine.  And  the  tin  being  as  55,  il 
appears  from  the  analysis  of  the  gray  sulphuret  and  staoniDe, 
that  the  sulpbiir  is  to  the  chlorine  at  15  exactly  to  33'4i  and 
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t'rom  the  tnalytia  of  the  other  two  compound),  auram  rr 
and  tbeliqDorof  Libavius,  aa  ]5'5  to  335,  or  as  31  to  67. 

The  proportions  of  sulphur  io  the  two  sulphurets  of  iron  Sulphuttu  of 
do  not   accord  with  the  proportions  of  oxigen  in  the  oxidea,  '""^' 
or  of  chlorine  id  the  chlorine  combinntjons;  but  i  am  yet  ig- 
norant of  the  cause  of  this  dijfereace, 

100  graioB  of  lead,  healed  with  sulphur  in  a  glass  tube,  o' lead, 
afforded,  in  two  trials,  115*2  grains  of  fused  sulphuret.   Hence, 
lead  being  >i  97'2,  the  sulphur  is  lo  the  chlorine  in  the  re- 
■pectiie  combinaiioQi  sa  1509  '°  33*8. 

Solphoret  of  antimony  contains  25*9  per  cent  of  sulphur.  "' ""^""T- 
Hence,  atitiinoaj  being  as  42'5 ,  the  sulphur  in  the  sulphuret  is 
to  the  chlanne  in  the  builer  of  antimony,  as  14-60  (o  34S. 

lOOgrsios  of  bismuth  heated  with  sulphur  afforded  122*3  uxl  of  b>t> 
grtiot  of  sulphuret.  Hence,  bismuth  being  as  67'5,  the  sulphur  ""**  ' 
ii  to  the  chlorine  as  1508  to  34*2 

Id  the  following  table,  the  proportions  are  collected  in  which 
chlorine,  tulpbur,  and  oiigen  combine  with  several  metals; 
thfl  iitunbers  representing  the  metals  are  kepi  conslautly  the 
I,  for  the  greater  facility  of  comparisoo. 


60     +  3277  chlorine 

=  cuprtne. 

meuli  with 

+  67-20  ditto     ■ 

=  cupranea. 

+    77&  oxigen 

=  orange  oxide. 

uid  lulpKar. 

+  J5*(»ditlo 

=  brawn  oxide. 

55     +  33*40  chlorine 

=  stanoane. 

+  67*00  ditto 

+  15-00  sulphur 

=  gray  sulphuret. 

+  31*00  ditto 

=  aurum  muiivum. 

+    7-50  oxigen 

=  protoxide. 

+  15-20  ditto 

=  peroxide. 

^^ 

29-4  +  33-60  chlorine 

=  ferrane. 

a 

+  55*50  ditto 

=  ferranea. 

m 

+    8-00  oiigen 

=  black  oxide. 

m 

+  13-20  ditto 

=  red  oiide. 

■ 

2»-4  +  33*60  chlorine 

■ 

9;-3  +  33-80  chlorine 

=  plumbane. 

■ 

+  1509  sulphur 

=  sulphuret. 

M 

+    7*50  oxigen 

=  yellow  oxide. 

m 

34-5  +  34-40  chlorine 

=  zincane. 

1 

+    7'30o»'gM 

=  oxide. 
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Arsenic       21^  +  33*60  chlorine  =  arsenicane. 

+    7-30oxigen  =  white  oxide. 

Antimonj    42*5  +  34'60  chlorine  =  antimohane* 

+  H'86  sulphur  =:  sulphuret. 

+    7'50  oxigen  =  protoxide. 

Bismuth      67' 5  +  34*20  chlorine  =  bisroutbane. 

+  15*08  sulphur  =  sulphuret. 

+    7*50  oxigen  =  oxide. 

7.  On  the  Action  of  muriatic  Acid  on  some  Combinations  oj 

Chlorine  and  Metals, 

Action  of  mu-  Sir  Humphry  Davy  has  pointed  out  in  a  great  variety  of 
riatic  add  on  instances  the  existence  of  an  analogy  between  chlorine  and 
poonds  of  oxi-  oxigen.  He  has  shown,  that  the  former,  united  with  certain 
muriatic  acid  inflammables,  constitutes,  like  the  latter,  acid  compound!  |  and 
combined  with  metals,  as  it  has  already  been  observed^  sub- 
stances similar  in  many  respects  to  metallic  oxides. 

I  have  kept  this  analogy  in  view  in  my  inquiries;  and,  di« 
rected  by  it  in  my  experiments,  I  have  obtained  some  results 
lirhich  appear  to  me  to  coincide  with  it. 

Thus  having  been  led  to  try  the  action  of  muriatic  acid  on 
different  combinations  of  the  metals  and  chlorine,  I  have  found 
many  of  them  capable  of  uniting  with  tbb  acid,  and  of  form- 
ing compounds  not  dissimilar  to  some  of  those  consisting  of 
acids  and  metallic  oxides. 

Corrosive  sublimate,  stannane,  cuprane,  and  the  combina- 
tions of  chlorine  with  antimony,  zinc,  lead,_and  silver  are  all 
soluble  in  different  degrees  in  muriatic  ackl. 
limSr*^*  ***^  Corrosive  sublimate,  which  is  but  sparingly  soluble  in  water, 
and  still  more  sparingly  in  the  sulphuric  and  nitric  acids,  is,  I 
have  ascertained,  very  readily  soluble  in  muriatic  acid.  1  cubic 
inch  of  the  common  strong  acid  takes  np  aboot  150  grains  of 
this  substance,  and  when  gently  heated,  a  quantity  fsx  more 
considerable,  about  1000  graii^.  The  compound  thus  formed 
solidifies  on  cooling  into  a  cr)'stalline  fibrous  mass,  of  a  pearly 
and  brilliant  lustre.  It  is  decomposed  by  heat,  the  acid  being 
first  expelled }  and  when  exposed  to  the  atmosphere,  it  efflo- 
resces, and  appears  to  lose  its  acid ;  for,  afterward  analysed,  it 
is  firand  to  be  pure  corrosiye  sublimate.    ^ 

Whe 
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When  I  fint  fried  the  action  of  muriatic  a^id  on  the  diffe-  ^j!*^^*' 
rent  combioatioos  of  chlorine  already  mentioned,  I  was  not  per.  and  of 
aware,  that  Klapsoth  had  before  observed  the  solubility  of  1«^* 
bora  silver  in  this  acid,  and  Mr.  Chbnbyix  that  of  cuprane* 
Horn  silver,  cuprane,  and  horn  lead,  are  precipitated  from 
muriatic  acid  unaltered  by  water.      Both  the  hot  saturated 
sdutioDs  of  the  two  last  compounds  deposit  crystals  on  cool« 
ing ;  those  from  the  solution  of  the  former  are  of  an  olive 
green  colour,  and  of  a  prismatic  form,  and  consist  of  cuprane 
and  muriatic  acid  ;  those  from  tlie  latter  are  small  white  bril- 
liaot  plates. 

Finding  the  combinations  of  the  metals  and  chlorine  so  None  of  the 
feoerally  soluble  in  liquid  muriatic  acid,  I  expected,  that  some  aSUSb^nmria- 
of  them  might  absorb  muriatic  acid  gas ;  but  none  that  I  have  tic  acid  gat. 
tried  hav«  possessed  this  property,    not  even  the  liquor  of 
Idbavius.    indeed  thU  is  not  singular,  for  water  is  necessary 
to  the  composition  of  many  saline  bodies ',  neutral  carbotiare  of 
ammonia  and  nitrate  of  ammonia,  for  instance,  cannot  be  formed 
without  the  presence  of  water.     Neither  is  the  precipkation  of  Pf'cip^**'®" 
copiBoe,  horn  silver,  and  horn  lead  from  muriatic  acid  by  extraordhivy. 
water  extraordinary  ;  there  are  several  salts  containing  metal- 
lic oxides  which  are  liable  to  the  same  change,  the  oxides 
having  less  affinity  for  the  acid,  than  water  has. 

Ihe  action  of  muriatic  acid  on  the  combinations  of  the  diffe-  The  action  of 

rent  metals  and  chlorine  will,  I  have  lit ile  doubt,  afford,  when '"""*'**^  "5'^ 

may  explain 

more  minutely  investigated,  explanations  of  many  phenomena,  many  pheno- 
yhich  are  not  yet  well  accounted  for.     Before  I  conclude,  »««*• 
I  shall  mention  only  one  instance,  to  which  ft  already  appears 
to  be  applicable.     Mr.  Proust  has  observed  the  decomposition  Dccompoti- 
of  calomel  by  boiling  muriatic  acid,  and  its  conversion  into  tion  of  calo- 
corrosive  sublimate  and  running  mercury.     Now  calomel  being         ^ ' ' 
insoluble  in  muriatic  acid,  these  changes  evidently  appear  to 
be  owing  to  the  strong  attraction  of  the  acid  for  corrosive 
sublimate^  which  has  been  alreacty  shown  to  exist. 


viir. 


156  ON  TBS  BICILIAlL  COHAL  FI8BBBT. 

fl 

VIII. 

On    the  Coral  Fishery    in    the  Sicilian  Seasi   ^  Alpio 

Fbrbara,  M.  D. 

MyloTum  atpontus,  Drepanique,  et  stricia  Pehri 
ClauUra  ferunt  avidis  ramosa  coraUia  nauiis. 

Flaccomius  in  Sicelid, 

Communicated  by  the  Author. 

S?  Mmn?l!u!  ICJT^^^N^  ^^^  ^  '°°g  ^^^^  employed  royielf  in  the  study  of 

tory     worthy -^-^^he  varioQS  natural  productions,  ^ith  wbtcb  the  sea  that 

motice.  bathes  the  Sicilian  shores  abounds,  the  coral  was  the  first  object 

to  attract  my  notice.    This  beautiful  and  elegant  omamentof 

the  sea  could  not  fail  of  deserving  6rst  to  come  onder  my 

The    suthor*t  examination.     I  have  been  frequently  present  at  the  fishing  of 

^       '       it,  near  the  coast  of  Sicily :  I  have  contemplated  it  in  the  very 

bottom  of  the  sea,  on  its  native  spot  :  I  have  gathered  it  from 

stones,  and  shells,  and  other  marine  substances,  retently  taken 

out  of  the  sea  :  I  have  had  it  worked  in  my  presence  :  I  have 

analysed  the  several  varieties  of  it  :  in  fine,  I  have  extended  my 

researches  to  whatever  would  give  me  the  least  insight  into  the 

nature  of  this  substance,  comparing  the  results  of  my  own 

observations  with  every  thing  the  ancients  and  modems  have 

written  on  the  subject,  and  consulting  in  every  point  the  treasures 

of  natural  history,  with  which  the  present  day  has  been  so 

abundantly  enriched  by  the  accurate  experiments  and  luminous. 

theories  of  the  many  great  men  of  the  last  century. 

Object  of  the      I  have  endeavoured  in  the  present  memoir  toestablish  a  clear 

presen  paper.  ^^^  precise  notion  of  the  origin,  increase,  and  natoie  of  coral. 

This  work  has  been  the  more  pleasing  to  me,  as  I  flatter  myself 

I  have  been  able  not  only  to  confirm  by  my  own  observations 

what  has  been  already  written  on  the  subject  by  former  Philoso* 

g  sophers  and  Naturalists,  but  to  add  v  some  new  facts,  that  may 

^r,  tend  to  elucidate  the  history  of  this  marine  prodoctioo,  which 

V  V  has  at  all  times  as  much  occupied  the  researdies  of  natoraliats, 

as  it  has  engaged  the  admiration  of  the  fiiir  sex,  with  whom  the 

beauty  of  its  colour,  and  brilliancy  of  its  textare>  have  rendered 

it  a  favourite  ornament  of  dress. 

Supposedtobe     The  ancients,  attending  only  to  its  external  form,  conceived 

smdemi,  ^  ^  ^  ^^^^  to  be  a  plant  3  to  which  from  iu  ramificatioDS  it  bears 

some 


e  lesemblancc,  and  nameil  il  litbodendron,  or  slony  plant, 
onaccoonlof  itsbardaess.  Ii  was  so  called  by  Dioscarides  anil 
Pliny.  Tliese  author*  and  llieir  con  tempo  rarres  did  not  aUeinpl 
ro  c()Diradict  by  (he  most  trifling  exnminalion,  what  the  pocl 
Ovid  (his  head  full  of  transformaiions)  had  asserted  :  that  under 
the  water  it  was  a  soft  plaui,  but,  immediately  on  being  taken 
IVoaa  (be  tea,  became  hard.  This  opinion  prevailed  tor  a  long  and  many 
tiaie,  and  was  encouraged  in  later  limes  by  many  great  natural-  '"°^"'''*- 
itU.     Of  this  number  was  the  celebrated  Cesalpino. 

Om  Baccone,  who  took  much  pains  to  investigate  the  nature  BaccDnc'i 
of  coral,  could  not  divest  himself  of  this  idea  ;  but,  gifted  as  he  opinion  of  it. 
was  with  great  sagacity  and  penetraliorf,  not  being  convinced, 
etthet  from  his  own  observations  or  those  of  otliers,  thai  coral 
was  a  mere  plant,  and  still  less  that  it  waj  a  stone,  be  imagined, 
that  ibe  milky  juice,  which  drops  from  the  pores  of  fresh  coral, 
was  its  seed  g  which,  being  cli:ipersed  In  llie  sea,  ts  precipitated 
and  gradtially  accumubted  in  a  regular  form  in  the  capsules 
nataie  provide*  for  it*. 

Hiisopinran,  lending  to  alienate  na to ra lists  from  the  belief  cuunt  Mit- 
oflhe  vegetable  nature  of  coral,  was  entirely  removed  by  the  """■ 
pablicuion  of  the  valuable  and  erudite  work  of  the  celebrated 
CDOte  ManiUi,  entitled  Storia  del  Mare  ;  who,  led  away  by  his 
imagination,  or  rather  deriving  little  aid  from  the  state  of 
natural  philosophy  at  that  time,  suggested  the  idea,  that  the 
movable  substances  at  the  extremity  of  the  branches  were  the 
octopeulous  flowers  of  the  coral,  and  thus  revived   the  old 

^^VTonmefbrt,  who,   in   the   pursuit  of  his  favourite  study  of  Embraced  by 
^Bbteny,  bad  remarked  the  vegetation  of  stones  in  the  grotto  of  ^^Xlhe"' 
^"ftatipatoa,  eagerly  adopted  this  idea  ;  and  was  followed  by  Ray, 
Boerhuve,  Klein,  and  many  others  of  that  time. 

No  sootier  bad  naturalists    begun  again  lo    lake  up  the  SuppMcdtobe 
ohtefTttiotM  of  Baccone,  than  they  discovered  lo  the  hard  sub-  *  '"''"^^ 
ttMnce  of  conl  a  sort  of  earthy  concretion  :  but  Ibis  not  being  cit«oui  einh. 
luffident  to  induce  them  to  expunge  it  from  the  list  of  vege* 
table  tubttaDces,  (bey  considered  it  as  a  marine  plant  encrusted 
wiib  olcaieous  earth  deposited  by  the  sea.     Lehman  was  of 
this  ofimioD,  to  which  the  mineralogist  Bauner  wu  also  much 
JDcIiocd. 

*  Set  Rech«Kher  sur  le  Corail,  ud  Museo  di  Fuica. 

Our 
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Ferraotelmpe-     Our  Ferrante  Imperato>  io  bis  work  on  naiaral  bbtory  (which, 

rato  fiwt  iup.  like  many  other  works  of  the  ancients,  has  been  alcno&t  buried 

poied  «t  to  be .  -^  . 

the  habiution  ^^  obl;vioD,  though  well  deserving  our  attention  frooi  its  con- 

•fwornu.        tain ing  the  principles  of  many  important  truths,  which  have 

since  been  brought  to  light),  had  already  suppo^,  that  sooie  of 

the  species  of  coral  were  naerely  the  habitatioo  of  marine 

This   opinion  worms.    Thia  opinion  had  so  much  of  probability,  Ihat  it  has 

^d"^*^^^         always  been  entertained  by  naturalists  since  ;  and  the  discovery 

of  the  polypi  assists  to  explain  on  solid  principles  the  true  netore 

and  origin  of  coral :  and  on  this  account  the  works  ef  Peyssoonel, 

Jussien,  Guetard,  IVembley,   Reaumur,  Dooati,  Ellis,  Pallas, 

Cavolini,  Spallan  zani,  and  many  others  on  coral,  becaaie  so 

interesting.     Coral  is  found  round  nearly  all  the  Mediterranean 

islands.     Pliny  and  Dioscorides  speak  much  in  praise  of  that 

found  in  the  Sicilian  seas*  in  their  time.     It  ia  fished  for  at  pre-* 

sent  on  every  part  of  the  shores  of  Sicily. 

Placet   where     The  Messineze  collect  a  great  quantity  in  those  straits,  evea 

{*^^*'*^*»«^l-as  far  as  Melazzo  j  but  the  Trapanesc,  who  are  chiefly  employ- 

ed  in  working  the  coral,  not  only  hsh  it  in  the  neighbooriog 

seas  about  the  Eolian  and  other  islands,  but  extend  their  search 

to  all  the  Southern  shores  as  far  as  Cape  Passaro,  and  beyond 

Siracuse,  and  even  to  the  coast  of  Barbary.    They  are  obliged 

to  occupy  so  large  an  extent  of  sea }  as  they  cannot  "fiiih  again 

Requiret  eight  ^^  ^^  ^^^  spo^  ^^^  several  years,  the  re-production  of  coral 

years  for  itt      requiring  a  great  length  of  time,  even  neaily  eight  years.     I 

r  p     uc  on.  ^^^^  myself  collected  it  on  the  shores  of  Catania,  and  thence  as 

far  asTaormina. 
In«niment  ^®  instrument  wi^h  which  the  con^  is  detached  finom  the 

«sed  to  get  it»  bottom  of  the  sea  has  been  known  a  long  time.  It  is  composed 
of  a  large  wooden  cross,  having  festened  to  each  of  its  four 
extremities  nets  sufficiently  capacious  to  eockise  the  coral, 
which  is  broken  from  its  root  by  a  large  stone  hanging  from  the 
centre  of  the  cross.  The  instrument  is  let  dipwn  by  two  ropes 
from  the  boats  employed  in  this  fishery  into  the  aeaj  and  after 

*  See  DioMroridet,  lib.  5  ;  Plin.  lib^  39.  Pliny  says,  iMtidtUiuumm  m 
GnUieo  kinu  drca  Sioeckad«tt  tMNlal,  rt  in  SUtU  ctfiM  ffelUm^  ae  Drm» 
panum.  Some  commentators,  not  finding  t^e  ^aine  of,  Helia,  have  call- 
ed it  Aeolias ;  but  the  true  name  is  Helia,  Cor  the  island  opposite  Trapani 
was  anciently  so  called.    Pliny  himself  names  it  in  his  3d  book  HUrtmeMUM. 

remaining 
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nmaining  a  lofficient  lime  It  it  drawn  up  b;  a  windlass.    The 
TrapnneH;  claim  the  invenlion  of  ihis  m.icbine. 

tmm  ray    own  obien-ations,   and  from  the  most  accurate  Coral  xllierei 
Infonnniioo  I  have  been  able  to  nblain  from  tbe  people  employ- |^(jJ^j[|J'^   " 
e<i   ill  lli!«  fishery,  I  am  persuaded,  that  the  coral  grows  indii- 
criminBle'y   on  all  bard  siibalances,  as  rocks,  sbells,  fcc. — I 
here  Kcn  it  Hllachc^l  lo  rh  earti.eri  vea»el,' wbich  had  at  some 
lime  fallen  into  ifie  sea,  and  wns  taken  out  in  my  presence.  The  lu  figure  and 
n»ial  appeatfltKeof  cor^il  iilhai  of  a  tree  without  leaves.     It  ""■ 
neter  grows  to  a  greater  height  (ban  twelve  incheii,  and  is  sel- 
dom an  inch  thick.     Tlie  direction  of  its  branches  extends 
fll-w-ars  forwards  from  the  tpoi  to  which  the  rcot  isaltacbedi 
ihei«fnre  wbcn  it  grows  on  the  top  of  a  cavern  ibey  spread 
downwards;  if  from  a  horizontal   surface  upwards  :  most  com-  ^— 

manly  however  the  branches  extend  downwards,  wbicb  enables  ^H 

■he  iieii  to  encloite  it  with  greater  facility  when  detached  by  tha  JH 

itooe.  'i 

^— ^  It  bas been  constantly  remarked,  that  the  broken  branches  of  Braochtf 
HMnl  allach  ihemselvcs  to  some   hard  substances  where  'li^y  o^°^o"/^td 
^fllMtiilDe  their  grow,h.      It    is  very  common  to  find  many  .ubiHnce. 
faranchei  of  coral,  when   taken  out  of  the  sea,    perforated  in  They  are  fre- 
several  pnttv     There  can  be  no  doubt,  that  this  is  the  work  of  ^".'J^Ifb-'"" 

ibeliibophagi',  worms  which  attack  even  the  hardest  substances,  w 

for  it  it  well  known  that  ihey  pierce  and  destroy  the  hardest 
nrboiute  t.f  lime.  Tbe  coral  (isis  nobili'*,  Linnei)  which  is  r 
iBOttesgmiy  sought  after,  is  fif  a  fine  red  colour.  Artists  and  « 
tadie*  gire  it  ihe  prefereLce.  It  improves  the  cliaims  of  a 
beaniiful  fitce.  Naturahsts  describe  all  the  varieties ;  two 
original  c<^ours  in  coral  may  be  established,  white  and  red,  as 
Um  iweei;ireiiie«,  thegradaiioni  of  sbade  from  tbe  one  to  tbe 
oiber  producing  infinite  varieties,  among  which  live  principal 
may  be  distinguished. 

let.  The  deep  icd  coral  resembling  in  colour  mioium.     This  varleti 
licnntidcred  as  the  mot!  perfect  sort ;  in  fact,  it  it  the  largest 
:i[)d  mokt  dense,  and  receives  tbe  bighext  polisb.     It  is  cotn- 
iiiocilf  called  the  male  coral. 

'Jd.  Red  coral.  This  it   more  or  leas  clear,  but  aUsyi  lets 
irilHtoi  than  ibetirM  variety, 

tit.  Fleib  coUtored  conl.  Tbo  ancients  call  it  light  red, 

4th. 


t 

I 
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Variciici.  4th.  Dull  white  coral ;    by  some  it  ii  called  fawn  coloured, 

from  iis  resemblance  to  (he  colour  of  the  fawn. 

aih  Clear  white  coral.     All  these  sarielies  are  found  in  the 
»cai  round  ibe  island,  somelimei  on  the  «ame  spot.     The  first 
and  second  are  not  so  abundant  or  cominoQ  as  the  olhers. 
Appttitactat     The  extremities  of  coral,  when  extracted  ftoin  the   sea,  are 
"■'»'"'•">      swelled  and  rounded,  resembling  juniper  berries.     Probably 
^'         theie  were  the  berries  remarked  by  Pliny,  which  he  considered 
ai  the  fruit  of  the  coral ;  although  in  his  work  he  asserts  that 
they  are  while  and  soft  underwater,  and  become  hard  and  red    ' 
out  of  it.     I  am  inclined  to  believe,  either,  thai  he  wrote  from 
the  reports  of  others,  or  that  he  has  mistakea  for  them  the  red 
Fluid  expmb*  globules  formed  by  the  artist.    These  iilTemities  when  pressed, 
""  "■       give  out  a  white  uqcIuous  fluid  resembling  milk,  which  has  a 
sour  taste,     It  was  formerly  thought  to  be  the  seed  and  nutri- 
tious juice  of  the  coral  plant. 
Coral  bard  io      The  substance  of  coral  is  hard  as  well  in  the  sea,  as  when 
ihtscs,andred  ^^     .j^^  ^^  j^j^^^  ^  ^j  ^^^^  ^^^  ^^^^  ^^j  jj  .^^  asingnJar  cir- 

cumBtance,  that  the  ancients  should  have  entertained  these  two 

enoneous  opiuioQs,  which  the  most  simple  examioation  would 

The  centre       ha»e  falsilied, — The  central  part  or  axis  of  the  coral  is  hard,  of 

hardcM.  a  (;„„  gonj  tenure,  even,  and  lameUatcd  j    and  hence  capable 

Cortical  psri.  of  taking  the  finest  polish.   This  is  enclosed  by  a  paler  coloured 

hark  of  a  granulated  texture,  interspersed  with  holes  in  the 

The  lifgnt      form  of  stars  with  eight  rays.     In  the  coral  of  the  largest  size 

appeanace  of  sometimes  is  found  a  kind  of  joint  or  union  between  the  diSe- 

Joioti.  rent  pieces  of  which  itiscomposed,xheae  having  the  appearance 

>Dtai  of  tubes  of  some  length,  lying  oneabove  the  other.     In  the 

P""-  analysis  of  coral  we  obtain  a    small  quantity  of   gelatinous 

animal  matter,  a  large  proportion  of  carbonate  of  lime,  and  a 

Thecolourap.  little  iron.       The  different  colours  of  this  beautiful  marine 

pjremly  production  seem  to  depend  on  the  differentdecrees  of  oxidation 

owing  to  iron.  *  ^  -  l    l 

of  the  iron,  and  various  proportions  of  it  in  union  with  the 

^L       Conl   rormed  animal  matter.    The  discovery  of  polypi  gave  the  dearest  idea 

H       hypoljrpi.       of  the  origin  and  growth  of  coral.     These  animals,  the  last  in 

^H  the  scale  of  animated  nature,  form  for  themselves  small  nesti 

^^h  sufficiently  solid  to  shelter  and  protect  ibem.    These  soft  and 

^^1  delicate  animals,  surrounded  by  an  element  in  a  constant  slate  of 

^^L  agitation,  and  exposed  to  the  attacks  of  their  numerous  enemies, 

^^^^^^M  were  instructed  bv  nature  to  form  for  Ihenuelvet  *  comiiig    i 

^^^B  Z CTP«bl»  i 
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capable  of  resisting  rhe  percnuton  of  the  sea,  and  affurding 
cbenia  retreat  ia  the  moment  of  danger. 

Theie  coralligenous  polypi  are  only  a  few  lines  in  length,  their  -j^g  polypi 
bodiet  elongaie  and  ramify  into  eight  delicate  threadlike  detcnbcd. 
biancbei  around  the  nouib.  These  are  the  arms  and  legs  of 
the  animal,  which  it  can  extend  and  spread  out  at  will  lo  a  coji- 
■idefable  distance  in  searchofils  food,  llicy  are  analogous  to  the 
bonis  of  (be  snail.  The  curioDS  manner  of  propagation  of  polypi, 
K>  ttifferent  from  that  of  other  larger  and  mor»  perfect  animals, 
b  wdl  known  ;  on  examining  minutely  ihe  gelatinous  bodies  of 
thew  polypL  a  g^al  number  of  grains,  or  little  buds,  are  dis- 
cernible,  covering  ibe  inrface ;  these  elongate  themselres. 
increase  in  thickness,  diverge  and  spread  in  all  directions,  and 
become  young  polypi.  Scarcely  are  these  developed  before  a 
newseriei  of  sprouts  appears  from  their  small  bodies  by  the 
iocrease  and  growth  of  the  small  buds  on  their  surface.  By 
tbit  rapd  succeuton  the  family  is  propagated  in  every  direction, 
foiming  as  it  nere  a  genealogical  irve  of  existJag  geveratioD*. 
Il  is  well  known  bow  fVoni  the  Eofi  nature  of  tbcir  bodies  these 
animalaare  enabled  to  unite  and  engraft  with  each  other  ra 
iheume  manner  as  plants  ;  and  one  branch  of  these  animalcule 
to  engrafted  lives  and  regenerates  another.  Even  one  Mngle 
iDimal  may  detach  itself  from  the  family  tree,  and  establish  on 
another  spot  a  new  family  with  its  various  brandies.  While 
large  animals  have  bones  for  the  support  of  the  softer  parts,  and 
^11  iiih  are  protected  by  (heir  shells,  the  eorajligenous  polypi 
!  use  of  a  certain  propotlton  of  earth  lo  iDcorporate  with 

B*givc  firmness  lo  their  fnnn 

^iately  as  a  polypus  has  fixed  itself  ona  bard  body,  it 
il  to  lay  the  foundation  of  its  future  generation,  ^f  yo^  Grovith  ol the 
only  take  some  stones  from  the  bottom  of  Ibe  sea  round  Sicily,  polypi- 
yon  will  find  on  them  small  branches  of  red  coral,  and  round 
redfpois,  which  are  the  fir^t  depositions  of  the  coralligenoui 
polypi.  In  the  same  way  as  ibe  bones  of  the  larger  animals  are 
ferrmd  by  ibe  gradual  deposition  of  the  eariby  particles  iepa< 
nted  from  their  food  by  vessels  adapted  to  this  purpose,  so  it 
tbe  coveting  of  ibese  polypi  formed  by  the  carbonate  of  lime 
miliar  sod  encruslating  with  the  gelatinous  m:itter,  which  is  lo 
tbaadtoUy  secreted  by  their  delicate  bodiea,  and  gradually 
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incasM  them  cxcej)!  (he  mouth.  If  a  branch  of  coral  ttewljr 
gathered  ii  iuimers^  in  a  reisel  full  of  sea  water,  tbete  anunalt 
arc  perceired  iuuing  from  the  stellated  holes,  ibeir  mouths 
gradually  appearing  first,  and  then  their  silklikc  areas  ex.tcDd, 
Ju  (Ilia  manner  pulling  on  the  appt;arai:ce  of  octopetalou* 
flowers,  by  which  the  ingenious  count  Marsilli  wai  deceived. 

The  mtihiplication  of  polypi,  of  which  I  have  treated,  ex- 
plains admirably  ibe  arboraceous  form  of  corul,  ai  also  (he 
increase  of  the  branches  detached  from  the  trunk.  I  havoi 
.!>  ol  before  me  a  fine  specimen  of  (be  antiphutes,  the  black  coral  of 
the  ancients,  in  which  the  extremity  of  a  branch  bas  aniied 
with  the  princip^il  trunk,  and  the  polypi  are  seen  bedded  in  it. 
'^^  From  what  we  have  seen,  I  (hink  the  term  zoophyte  inap- 
plicable to  coral ;  it  is  neither  an  animal  plant,  nor  a  plant 
animal ;  Nor  can  it  be  called  a  zoohte ;  as  it  is  certainly  not  a 
slony  animal.  It  is  with  more  proprSety  a  po/i/iaiD  ;  which,  on 
account  of  its  form,  and  lo  distinguish  it  from  the  other  aualu- 
goua  works  of  polypi,  might  be  called  polipaio  dendroide.  la 
using  (his  nomenclature,  we  mu'^t  be  cetefol  not  to  adopt  the 
^le  idea,  (hat  ibe  polipaio  tesembles  a  wasp's  nest ;  the  waspt 
may  at  will  leave  their  nest,  but  ihe  polipaio  is  a  part  of  the 
animal,  from  which  it  cannot  be  detached.  Thus  \hc  poUpaia 
dendrnide  is  an  accumulation  of  ramified  polypi,  incorporaied 
wilh  the  solid  substance,  in  llic  same  manner  as  the  shell  of  i 
tome  iinimals  and  the  bones  of  others.  The  above  crroneouf 
opinion  cannot  be  entertained  by  any  one,  who  observes,  that 
in  coral  the  gelatinous  membrane  of  the  polypus  \i  continued 
into  ihe  solid  earthy  part,  the  same  as  in  bones.  Heriisanl  bas 
already  pointed  out  ihis  mistake. 

It  is  to  be  interred  from  the  analogy  of  coral  with  bone,  ibat, 
as  it  does  not  arrive  at  once  at  a  siale  of  muturity,  but  by 
degrees,  its  hardness  must  also  be  progressive.     However  pro- 
bable this  idea  m.iy  be,  it  has  not  been  confirmed  by  expe- 
Tienae.     I  have  particularly  remarked  the  small  quantity  of 
iron  ob(ained  in  the  analysis  of  (be  red  coral,  I  have  always 
found  it  combined  with  the  gelatinous  animal  substance  in  the 
state  of  oxide.     Not  to  extend  (his  paper  too  much,  I  shaM 
The  colour  of  omit  (he  results  of  various  experiments  1  have  made ;  but  they 
I*"l  "critied  have  led  mc  to  conclude,  that  ihe  ferruginous  substance  is 
phosphate  of  iron,  (hat  is,  the  oxide  of  iron  united  with  pbos- 
(thorie 


It!  hsrdneis 
■nppoicd  to  bi 

progreitive, 

confirmed  by 
eipericQcc. 


_  lo  phosphate 
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ric  9od,  which  it  it  well  known  gives  the  red  ooloor  to  the 
blood  of  animals*.  The  phosphate  eC  iioo  therefore,  which  in 
•niuiaU  has  the  property  ei  g^^  the  lively  red  colour  to  the 
tkKid,  and  eve»  the  Termilion  hue  to  the  skin,  serves  to  colour 
the  soliil  port  of  coral>  and  give  it  the  brilliant  sanguineous 


The  6rst  variety,  as  I  have  remarked,  is  esteemed  tbe  most  Attempt  to 

perfect;  it  is  more  solid  than  the  other  kinds,  of  a  liner  and  acoiuntforthe 

■  1  «  ,  .  1  i.  1        ,    difference  of 

more  compact  texture,  and  hence  takes  a  higher  polish.     In  texture  and  co- 

the  other  kinds,  in  proportion  as  tbe  bright  colour  fades,  these  ^^"'^^ 

qnaUtiei.g^Bdually  decrease,  so  that  tbe  white  sort,  which  is  the 

aoAeat  and  Hghtest,  is  very  unfit  to  be  wrought,  and  takes  but 

a  tilfliog  polish.    The  deficiency  in  the  quantity  of  phosphate 

of  koa  dlmhiishes  the  colour,  and  at  the  same  lime  decreases 

the  deosily  of  its  texture ;  or  perhaps  the  light  texture  by  its 

porosity  permits  the  water  to  wash  away  .the  colouring  matter, 

aad  ooQieqiieDtly  that  which  would  tend  to  bring  it  to  perfect 

maturity. 

To  Ibis  may  be  atti  ibnted  the  peculiarities  of  some  coralsi  in  The  red  paics 
which  tbe  tnmk  is  red,  and  the  branches  white  j  or  4|^7^*'''''^ 
bfaoches  red  within,  and  externally  white;  or  the  brancbev' 
half  white  and  half  red,  which  is  often  seen  io  coralligenoua 
productions;  but  the  red  part  always  proves  of  firmer  texture 
than  the  others. 

While  oaturalists  have  been  employed  in  investigating  ^^eoralMaBor- 
origio  of  coral,  and  the  nature  of  its  growth,  each  applying  it  nament 
to<Hfi€sent  purposes;  the  fair  sex,  occupied  by  the  natural 
desve  of  pleasing,  have  been  much  indebted  to  the  brilliant 
coloor  and  fine  lustre  of  this  marine  production.  Coral  formed 
into  beads  is  worn  as  an  ornament  of  the  neck  and  arms ;  and 
there  is  oo  doubt,  that  the  lively  colour  of  coral  gives  addi* 
tiooal  grace  to  a  fine  face  and  beautiful  complexion,  which  can*  {„  ^j^^  f^ 
tM  be  obtained  by  the  use  of  the  precious  stones,  so  that  tpecttroperior 
Cheae  can  only  be  considered  as  ornaments  of  luxury  and  show.  ^^  S^°"* 
Tike  ladies  who  are  always  led  away  by  fashion,  because  they 
oonader  it  as  depending  on  the  existing  taste  of  the  other  sex, 
laid  aakie  this  beautiful  ornament,  to  load  themselves  with 

*  Thit  is  tl  least  highly  questionable.   See  Journal,  p.  91,  of  the  pre- 
lant  veliiaie,  and  p.  48  of  the  prrcediog.  C. 

jewels 
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Amber  fately 
become  rath- 
ionable. 


jewels  brought  from  distant  countries  Tbiu  corsl  gave  place 
(o  uiber  ornaoienti,  tlie  rage  of  pleasing  being  only  graii lied 
by  variely.  Works  of  Amber  have  lallcrij'  obtained  a  very 
high  estidialioQ  from  the  softness  of  its  substance  and  its  irans- 
parency*. 

This  stibslnitcc,  which  for  a  lime  was  in  high  repute,  and 
which  the  discovery  of  the  precious  stones  had  almost  ibrown 
into  oblivion,  has  of  late,  by  the  accostomed  vertatilily  of  ca- 
pricious fashion,  recoverad  its  former  value,  and  has  rivalled  in 
price  even  the  ornnments  composed  of  jewels. 
Coral  wiperior.  -wbeu  the  value  of  female  ornamenu  shall  depend  no  longer 
on  the  price  or  scarcity,  but  on  the  etfect  they  produce  on  the 
complexion,  all  will  yield  to  the  natural  beauty  of  coral.  Most 
certainly  Galatea,  emerging  from  the  ocean,  would  select  from 
the  numerous  offerings  of  the  nymplis  the  Incid  branches  of  the 
coral  lo  adorn  herself  with,  wliicli  would  alone  assimilate  with 
ihe  roundness  of  her  lips,  and  with  the  vermilion  of  her 

Method  of  The  working  of  coral  consists  in  removing  (he  outer  bark, 

woridDB  coral,  ^j  exposing  ,^5  interior  solid  and  highly  coloured  part,  which 
fakes  a  fine  polish.  The  coarse  part  of  the  bark  being  removed 
by  the  file,  it  is  rubbed  with  tripoli  powder,  and  lastly,  with 
a  metallic  earth,  which  gives  tbe  polish.  Some  bring  it  lo  the 
finest  polish  imaginable  by  the  use  of  the  oside  of  tin. 
Ui«  to  wLirh      The  ancients  ornamented  iheir  swords,  bucklers,  and  hel- 

pli^  ***"  '^'  J"^"  """^  '*"■  *  •'■''  '^"*'°"'  '^  '^'"  '°  ""^^  '°  "'"'^  P^"  °^ 
Alia,  where  coral  is  as  much  esteemed  as  in  the  time  of  Pliny. 
The  soothsayers  and  priests  of  tliat  age  attributed  many  mystic 
properties  lo  it  j  hence  they  were  in  the  habit  of  wearing  coral, 
as  well  from  religious  motives,  as  from  regard  to  its  beauty, 
Paracelsus  recommends  it  lo  be  worn  round  the  n^ks  of  in- 
&nls,  as  an  admirable  preservative  against  filat,  sorcery, 
charms,  and  even  against  poison.  Many  other  follies  of  that 
■man  are  still  prevalent,  and  of  great  credit  with  the  common 
people }  and  it  is  very  usual  in  tbe  inland  parts  of  Sicily,  to  see 

■  SceMemor.  >ull  Ambrsdl  Sicilia,  Svo,  Pal.  IBOl.  Wrill«a  by  my 
brolber,  ati  It»iicc!CO  Ferrara,  prufes,  in  tbe  uoivefs.  of  Cilania. 

t  I'hc  negroe)  in  the  Wi^  Indies  tay,  cbal  the  colour  of  coral  il 
abcicd  by  the  lUte  ol  beilth  ol  tbe  wmer,  it  btconung  pal" 


children     i 

J 


children  wiaring  amulets  of  coral  round  ihe  neck  for  ihe  .->bove 
purpOM.  In  tbe  cities  it  is  worn  by  many  in  the  &bape  of  a 
a  protection  against  the  influence  of  evil  eyes. 


born. 


was  even  believed,  ibai  coral  would  drive  away  devils  and  evil 
spirits^  heuee  perhaps  arose  the  custom  of  making  crowns  of 
it.  Nor  have  tbe  medicinal  properties  of  coral  been  less  exag- 
gerated, as  may  be  sufficiently  seen  in  tbe  writings  cf  Pliny 
and  DioBcoridei.  It  certainly  may  be  considered  aa  an  absor- 
bent, it  isused  in  dentifrice  powder,  in  the  Alkermes  for  indi- 
ge*tion,  and  in  the  Troches  of  Carabc. 

The  Trapanese  appear  to  have  been  Ihe  first  who  worked  the  First  wroughi 
coral,  being  induced  thereto  by  the  great  quantity  of  it  found  *'J  '■'*  Trajja- 
in  their  seas.     It  is  asserted,  that  Antonio  Ciminello,  a  Trapa- 
ne»e,  wa»  the  first  who  discovered  the  art  of  engraving  coral*.  Engraved. 
la   the  lime  of  king  Atphonso  the  coral  fishery  was  so  assi- 
duouily,  and  so  advantageously  pursued  by  the  Trapanese,  that 
the  rainUtera  of  that  king  proposed  to  subject  the  fishery  to  a 
laxf.     Id  the  last  century,  when  it  was  again  proposed,  instead 
of  a  tai,  which  probably  would  have  ruined  this  branch  of 
industry,  king  Ferdinand  instituted  some  very  useful  regulb 
tions  in  favour  of  it. 

Beiidc  forming  necklaces  and  bracelets,  the  Tiapanese  have 
ibe  art  of  engraving  it  in  the  same  manner  as  they  do  amber 
ind  tbelli,  and  most  certainly  many  of  thete  works  display 
great  ^irit>  boldness,  and  grace  in  the  execution,  talents  natu- 
nd  to  tbe  geaius  of  tbe  Sicilian  nation. 


IX. 
On  tht  nutikal  ^ect$  of  the  Bark  of  ihe  Pitddia  Erythryna.  of 
Uaneeut,  or  Jamaica  Dogwood.     In  a  Utter  from  William 
Hamiltov,  Esq. 

To  Mr.  Nicholson. 

Nevii.  the  20th  of  July,  IB12. 
Sii, 

YOUR  reader)  may  perhaps  have  accidentally  heard  of  the  Birk  ot  the 
remarkable  etfects  produced  upon  fiib,  by  mixing  a  J^^'^y^u*" 
<  (or  pniiDoing 

■  OiUndiaiDcKriiionrdi  Trspuii.  "  ' 

t  Cipil:  i  CoMiiux.  del  Regno.    Sc*  alio,  Mma   capic;  19  del  Sr 
eiicomo  G.  1. 
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publicaiion  }  and,  I  believe,  you  will  agree  witfa  tn«  in  llw  1 
opJnioD,  that  ihey  roust  entirely  set  the  question  at  rest.  | 


Your  obedient  Servant, 

J.  BOSTOCK. 


KnolthoU  Bank,  mar  Lii 
Aug.22d,  1613. 


Dt.  Marcel  to  Dr.  Bollock. 


•  London,  August  the  IQth,  1812. 


Conlrovtnv 
oaili««lkiif> 
in  the  laiaiBl 


"  Mt  DeabFbieno, 
"  I  feel  much  indebted  to  you  for  tbe  remarki  yoD  have 
made,  and  the  doubts  you  have  expressed,  in  some  of  your 
hit  letters  to  rae,  respecting  the  nature  of  the  oacombined 
alkali   in    the  incinerated    sails  of  serum  )    they  have     in- 
duced me  to  reconsider  tbe  question,  and  to  add  to  my  former 
inquiry  on  thai  head,  a  few  new  results,  which,  I  flatter  myself, 
will  remove  every  shadow  of  doubl,  which  may   remain  on 
your  mind  in  ibat  respect. 
Why  no  new        "  In  my  reply   to  Dr.  Pearson,  in  March  last,  I  abstained 
foJwjrdmiheP^^P"*^'*'   '^"'^  bringing  forward  any  new  data,  because  (he 
iMt  letter.        chief  object  of  thai  letter  was  to  vindicate  former  slalementi 
and  inferences;   and  to  show,  that  there  had  not  been,  a*  wai 
urgued  by  my   opponent,  any  blunder  in  ihemodeof  reasoning 
,  by  which   I  arrived  at  my  conclusions.    Indeed,  ii  appeared  to 

me  hardly  necessary  to  push  the  inquiry  any  fdriber  j  and  I 
must  own  that,  from  ihe  manner  in  which  Dr.  Pearson  had 
thought  proper  to  carry  on  the  controversy,  in  his  two  Ictlen 
on  thesubject*,  I  shouldhavefelt  great  reluctance  to  resume 


tbedi 
Source  of  Dr.        "  '^°'"  o^jectioi 
Boitoclc'i         having  found  in  a 
OQubwon  the  „    ■  c 

•ubjeci.  cessive  agency   of 

quantities  of   potash. 


been  for  your  interference, 
iher  your  sceplicisui,  arose  from  yoor 
of  salts  from  serum,  (by  the  suc> 
acid,  alcohol,  and  tartaric  acid,)  such 
appeared  to  you  lo  show,  that  the 
unconibined  alkali  was  potash,  and  nut  soda  ;  and  you  were 
farther  confirmed  in  this  belief  by  obseniag,  that  tbe  alka- 


■  S«e  thii  Joumil  for  Febnwry  ami  May  Uit. 
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line   residue  obtained  bf  beating  the  acetat  to  redneiB,  vraa 

deliquesceDt.       Von   will     see,  however,    by    the  following 

■totemenls,  that  you  -were  mistaken  in  your  inference ;  and 

yon  will,  1  make  no  doubl,  admit,  ibal  tlic  potash,   which 

70a  fotrnd  ia  the  alcoholic  solution,  must  have  been   id  the 

■Ute  of  muriat )    and  that    the   deliquescent  quality  of  the 

alkaline  midue  must  b»ve  arisen    from  your  acetat  having 

been  but  imperftcily  decomposed,  on  account  of  the  100  low 

degree  of  ignition  to  which  you  had  exposed  it,  and  perb^ 

also  (as  jon  have  since  yourself  observed)  in  conK(]uence  of 

the  presence  of  muriatic  salts.     But  your  experiments  appear  Lir^propor. 

to  show,  ibat  the  proportion  which  the  muriat  of  potash  Id  j,°''o'J'^J^J'"(| 

(he  blood  bears  to  the  murial  of  eoda,  is  greater  than  I  had  at  in  ibe  blood, 

fini  imagined ;  and  that  we  had  both  underrated  the,  power 

of  alcohol  to  distolve  rauriat  of  potash. 

"  As  totbe  point  at  issue,  however,  namely,  the  nature  of  TTieuncom. 
ibe    uncombined  alkali,   in  the  incinerated  salts  of  blood,  the  ,0j,_ 
nperimeols  upon  which  I  think  myself  warranted  to  repeal, 
with    iocreaseU    contidence,  my     former  opinion,    that    the 
alkali  ii  soda,  and  not  potash,  were  conducted  in  the  following 
manner. 

"  After  evaporating  some  human  serum  to  siccily,  incioe- Eiperimeni* 
rating  the  residue,  dissolving  in  water  the  soluble  saline  sub- P'^^K**"^ 
aUnces  contained  in  the  incinerated  mass,  Altering  this  solu- 
tion, and  evaporating  it  again,  the  alkaline  mags  of  salts  thus 
obtained  was  treated  with  acetic  add,  and  afterwards  digested 
with  5  or  6  times  its  weight  of  alcohol  of  (he  specittc  gravity 
of  0-SI3.  The  highly  deliquescent  residue,  deposited  by  the 
evaporatioQ  of  the  filtered  alcoholic  solution,  was  then  made 
rcdbot  in  a  platina  crucible,  and  kept  for  a  few  minutes  ia  a 
sate  of  igneous  fusion.  A  carbonaceous  nlkalinc  masi  re- 
iDBioed  in  the  crucible,  which,  after  being  exposed  to  the  air 
for  48  hours,  in  a  room  without  fire,  and  in  damp  though 
w  Jim  weather,  did  not  exhibit  the  least  vestige  of  deliquescence. 
i~bii  mass,  the  quantity  of  which  amounted  to  4  or  i  grains, 
linngdiaolvedina  little  water,  was  divided  into  four  portions  i 


"  The  portion  a,  being  examined  by  re>agents,  exhibited  tha 
Mlowiog  propeitiei. 

"  J.  Ii  GODtaioed  abundance  of  muriatic  acid. 
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rSO  oiv  far  ttvcoxbivid  alkali  in  animal  fluids. 

*'  3;  When  suffered  to  evaporate  spontaneously  in  a  glass 
capsule,  it  left«  at  the  end  of  12  hours,  a  dry  efflorescent  cry- 
stalline substance,  which  consisted  principally  of  feathery 
crystals,  amongst  which  were  discerned  groups  of  rectangular 
plates,  and  a  few  minute  cubes. 

*^  3.  The  presence  of  potash  in  this  crystalline  mass  was 
made  obvious,  both  by  the  tartaric  acid,  and  by  oxymuriat  of 
platina,  though  not  so  much  so  by  the  latter  of  these  tests. 

**  The  portion  h,  was  saturated  with^  sulphuric  acid,  and 
iubmitted  to  spontaneous  evaporation.  The  result  was  a  rim 
of  confused  crystals,  surrounding  a  group  of  regular  efflorescent 
pHsms  of  glanber,  being  (at  least  some  of  them)  terminated 
by  distinct  dihedral  summits,  and  having  sufficient  magnitude 
^to  be  identified  by  the  naked  eye,  even  at  the  distance  of  a 
few  yards  ;  they  were  made  to  crystallize  over  and  over  again, 
always  with  the  same  result ;  btit  in  some  of  these  crystalliza- 
tions, a  few  crystals  of  sulphat  of  potash  also  appeared^  the  form 
of  which  was  not  equivocal. 

The  portion  r,  being  treated  with  nitric  acid,  yielded  by 
evaporation  great  numbers  of  rhomboidal  crystals,  perfectly 
distinct  to  the  naked  eye,  and  amongst  which  no  form,  at  all 
restoibling  that  of  nitre,  could  be  detected. 

''  The  portion  d,  being  treated  with  oxymuriat  of  platina, 
the  usual  crystalline  appearance  of  potash-muriat  of  platink 
took  place  immediately  ;  but  by  slow  spontaneous  evaporation, 
other  and  more  abundant  needle-shaped  crystals  of  soda-muriat 
of  platina  made  their  appearance. 

'^  My  conclusion  therefore,  (which  I  hope  will  now  also  bo 
your*s)  is  precisely  as  before  \  namely,  that  the  potash  which 
exists  in  (he  animal  fluids,  is  in  the  state  of  muriat,  and  that  the 
whole  of  the  uncombined  alkali  is  soda ;  and  as  it  is  a  knowd 
£ict,  that  muriat  of  potash  is  in  some  degree  soluble  in  alcohol, 
the  circnmstance  which  led  you  into  error  is  readily  explained. 

**  I  have  only  farther  to  add,  that  the  fact,  which  I  have  en- 
deavoured to  establish  by  a  spedfic  inquiry,  ought  to  have  been 
inferred  from  principle  \  for  It  is  well  known  that  potash  has 
a  stronger  attraction  for  the  muriatic  acid  than  soda  \  and  in- 
deed I  understand  that  it  is  a  commoa  process,  in  some  manu- 
factories 
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factories^  to  obtain  soda  by  the  action  of  potash-lye  on  mnriat 
ctf  loda. 

"  Believe  me,  ever,  &c.  &c. 

"  ALEXANDER  MARCET. 

"  P.  S.  Since  the  above  was  written,  I  have,  in  consequence  Sodafrom  Bui-* 
4)i  your  suggestion  that  the  blood  pf  Grarpinivorous  animals  i™e'quantity 
might  perhaps  yield  potashinsteadof  soda,  on  account  of  their  liv- 
ings exclusively  upon  vegetable  food,  examined  bullock's  blood, 
with  a  view  to  ascertain  this  circumstance  j  and  as  there  was 
no  difficulty  in  procuring  any  quantity  of  that  blood,  I  had  some 
gallons  evaporated,  from  which  I  procured  some  ounces  of  salts, 
ID  order  to  satisfy  those  who  think  that  nothing  certain  can  be 
loferred  from  experiments  upon  a  small  scale.  However,  th^ 
resolts  were  precisely  similar,  eiLcept  that  the  crystals  of  sulphat 
and  Ditrat  of  soda,  obtained  by  the  processes  above  detailed, 
vnxe  of  much  larger  dimensions  than  in  any  of  my  former 
experiments." 


XI. 

On  the  Culture  and  Preparations  of  Hemp  in  Dorsetshire,  and 
on  the  Growth  of  Sea  Cale  :  by  H.  B.  Way,  Esq.* 

Dear  Sir, 

AS  you  informed  me,  when  you  were  lately  in  Dorsetshire,  Information 
thai  the  Society  of  Arts,  &c.  were  anxious  to  obtain  in-  1."^**^^°^^ 
formation  concerning  the  culture  and  preparation  of  hemp  in  rablt. 
this  neighbourhood,  I  am  induced  to  send  you  some  account 
thereof. 

I  fear  my  memorandums  on  the  subject  will  not  be  worthy 
the  notice  of  the  society,  and  I  should  scarcely  have  ventured 
to  have  pot  pen  to  paper  upon  it,  if  I  had  not  uniformly  found 
that  the  persons  who  are  concerned  in  the  growth  and  ma« 
nagcraent  of  that  article  are  shy  of  giving  information.  If 
what  I  have  -sent  should  induce  persons  equal  to  the  tasik,  ^  ^^^^  ^^^ 
to  make  the  needful  inquiries  in  this  county^  Somerset,  Sufibik^  of  Eoglaod 

•  Trans,  of  the  Soc.  of  Arts,  voL  XXXI,  p.  GS. 
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thicRj  cultrn-  snd  Norfolk,  (which  I  believe  lo  be  the  parU  of  England 

'*^-  where  hemp  is  most  cultivated,)    and  make  the  coliure  more 

generally  known  ihai  it  oow  seems  to  be,  1  shall  be  much  gra- 

lified.     I  hope,  if  you  again  visit  tiiia  neighbourhood,  lo  show 

V/htit  after  ii  you  a  very  fine  crop  of  wheat  on  the  field  where  you  last  year 

saw  ihe  persons  employed  in  collecting  itie  male  hemp  ;    also 

another  large  field  of  exceeding  good  wheat,  I  bat  produced 

herap  last  year,  neither  of  which  have  had  any  fresh  manure 

upon  them,  since  the  hemp  was  taken  from  the  fields.     I  have 

Sea  cale  »iiu.  added  some  observations  ou  the  growth  of    Sea  Cale  :    ihif 

^tn  T^  ""'i  "^f"^'  vegetable,    growing    naturally  on    some  of    the  clifi 

litate.  '  near  Bridport  Haibour,  and  being  one  of  the  most  valuable 

esculent  plants  iliat  1  know,  I  have  found  ihe  cul'ui 

iu  the  kilcheo  garden  more  easy  to  manage  than  has 

nerally  supposed. 

I  have  sent  different  specimens  of  the  seed,  and  sou 
natural  soil,  lor  tnspeciiou  : 

And  remain.  Dear  Sir, 
Your  frieud  and  obdient  Servant, 

H.  B.  WAV. 
Bridporl  Harbour,  March  Isl.lBM. 


!    CllA 
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Account  of  Ihe  Culture  and  Preparation  of  Hemp  in  Dor- 
setihirf. 

Prepaiation  of  Hemp  is  Dsually  sown  aboiil  the  ISth  of  May,  on  the  best 
,  P™"'' '"''  arable  land,  on  which  about  twenty  cart-load  of  good  rotten 
dung  has  been  spread,  say  about  a  ton  to  the  load.  This  is 
well  ploughed  in,  and  the  ground  well  ploughed  two  or  three 
times,  and  well  dragged  and  harrowed,  to  get  the  soil  as  fine 
as  possible,  and  about  iwo  bushels  of  seed,  or  two  and  a  half, 
sown  to  the  acre.  Whnt  produces  no  seed,  called  by  some 
male  or  summer  hemp,  and  by  others  cinner  hemp,  isdrawn 
about  five  or  six  weeks  after  the  plant  comes  up.  It  is  at  that 
lime  in  blossom.  When  drawn,  it  is  lied  up  in  bundles,  and 
carried  lo  some  meadow  land,  and  there  spread  lo  ripen  :  when 
ripe  and  dry,  it  is  bundled  and  slacked.  What  stands  for  seed 
has  00  flower  that  can  be  discovered  ;  It  is  the  female  bemp,  and 
is  generally  rjpeeaily  in  September  ;  when  it  is  drawn,  bundled 

up. 
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up,  and  slowed  up  in  ihe  field,  for  the  seed  lo  dry  and  harden, 
wtieD  it  is  ihrajhed  oiil  in  the  fields.     Moit  cDminanly  in 
Donet  the  seed  is  sold  on  Die  spot,  al  from  2s,  fid.  lo  7b.  per  Seed. 
biubel;  an  acre  of  hemp  produces  eighir^en  or  twenty  bash> 
eb.     In  Somerset  they   have  sDmetime^  tliirt}'  bushels  of  seed 
lothe   BCTc,     In  the  sowing  season   1  have  known  31s.  per 
busfad   paid  Toi  seed.     When  thrashed  the  hemp  is  carried  to  The  hemp 
Ibe  roeadowi,  and  spread  lo  ripen  as  the  other,  and  stacked  ''"""'"'I 
in  the  satne  way,   to  prepare  it  for  sale  ;  it  is  sent  to  the 
bontes  of  the  poor  in  the  parishes  round  which  it  is  taised, 
to  bo  what  is  called  scaled  ;    that   is,  each  separate  stalk  of  "^  "^'«d- 
benp  is  broken  in  the  hand,  and  the  hemp,  which  is  the 
outside  rind  or  bark,  is  stripped  olT;  in  which  stale  it  is  sent 
f^^,  market     The    scaling  is  the  employment  of   old  men, 
)     "Vomen,    and  children,  and  of   the  whole  of  the  labouring 
^mily  in  the  evening,  as  in  winter  they  make  bul  poor  wages 
of  it  J    and   one  principal  inducement  for  them  to  do  it  is, 
■^h«l  the  woody  parts  of  Ibe  hemp  make  them  a  fire,  but  it 
won  burns  ont.     Complaints  are  made  of  a  great  deal  of  the  Complamu 
hemp  being  often   wasted  from  improper  management,  and  (ju|_ 
want  of  care  in  the  scaling  of   it.     At  the  Comptons  and 
Bradford,  a  good  deal  more  hemp  would  be  raised  if  tbey 
could  get  it  scaled,  which   they  find  much  difficulty  in  doing  ; 
■ad  if  it  were  possible  to  construct  a  mill  that  would  swingle  a  mill  for  tbc 
it  at  a  moderate  expense,    on  some  such  plan  as  the  flax  purpoM  deii- 
swingling   mills,    and  to  afibrd  some    encouragement  to  the 
erecting  them,  as  well  a*  flas  swingling  milla,  it  would  encou- 
rage the  growth  of  both  articles  materially.     An  acre  of  hemp  produce  per 
in  a  good  season  will  produce  14,  Id,  or  IS  weights,  of  32lb,  ^crc. 
to  the  weight,  in  Dorsetshire ;  in   Somersetshire  they  reckon 
their  wei^t  two  pounds  less,  and  they  sometimes  get  as  much 
at  33  weJgbtB  to  the  acre.     The  price  of  the  weight  of  hemp 
ia  from   t6*.  to  30s.  pet  weight.      The  rotation  of  crops  as 
fbllow: 
On  ground  well  manured. 


Boutionof 
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Barley  or  Oats. 

Ground  well  manured.  Hemp. 

But  sometimes  they  dress  the  ground  well  for  hemp  every 

third  year.     The  quantity  of  hemp  sown  in  Dorset,  is  very 

Hemp  and  flax  trifiing  in  comparison  to  what  is  sown  in  Somerset.     In   the 

much  cultivat-  former  it  is  chiefly  confined  to  eight  or  nine  parishes:  whereas 
cd  I A  Somerset.  ^  or/ 

very  large  quantities  are  raised  in  Somerset,  in  the  pariiihes  of 

Misterton,  Crewkerne,  Hinton  St.  George,  Lopen,  Seaving* 
tons,  Ilminster,  Stocklinch,  Donyatt,  Kingstone,  Shipton, 
Beauchamp,  Barington,  South  Petherton,  Martock,  Norton, 
Chisel  borough.  Stoke-under- Ham,  Montacute,  Odcombe,  the 
Chinniocks,  the  Cokers,  the  Comptons,  Bradford,  and  a  great 
many  other  parishes.  Mr.  Emanuel  Pester,  of  Preston,  near 
Yeovil,  is  in  the  middle  of  the  hemp  and  flax  county  \  and  he 
can  doubtless  obtain  and  give  every  information  that  may  be 
wished  on  the  subject,  being  so  extensively  engaged  in  agricul- 
tural pursuits  himself,  and  so  competent  to  give  that  sort  of 
fioonty  for-  information  wanted.  A  bounty  of  3c{.  per  stone  on  bempj  and 
n^y  given  OD  ^^  p^j.  gjQne  on  flax,  was  for  many  years  given  by  government, 
but  is  now  discontinued ;  it  was  paid  by  the  clerk  of  the  peace 
for  the  counties,  and  as  the  late  Mr.  Wallace  managed  that  for 
the  county  of  Dorset  uncommonly  well,  it  is  most  probable, 
that  a  very  correct  return  for  the  county  of  Dorset  could  be 
obtained  from  the  office  of  the  clerk  of  the  peace  for  this 
county,  of  the  quantity  raised  each  year  of  both  articles,  dur- 
ing tlie  continuance  of  the  bounty  \  also  from  Devon  and 
Somerset  similar  jeturns  could  be  got. '  There  are  large  quan- 
^  tiiics  of  hemp  raised  in  Suflblk,  the  writer  thinks,  near  St. 

Very  fine  linen  Edmund's-Bury  and  Stow-market,  in  that  county.  He  has 
fccmp. "  ^  ^^^^  ^°^^  *^^^y  make  linen  so  fine  of  hemp,  as  to  be  worth  5j. 
and  65.  per  yard,  and  used  for  shirts  in  preference  to  Irish, 
being  considered  much  more  durable  and  better,  ^o  much  so, 
as  to  induce  the  Irish  to  imitate  the  fabric,  and  stamp  the  cloth, 
Suffolk  hemp.  It  is  also  raised  in  Norfolk,  in  the  neighbour- 
hood of  Lynn  and  Wisbeach,  but  it  must  be  watered  and  pre- 
pared^ n  some  other  way;  indeed  he  is  convinced  that  all  the 
hemp  imported  from  the  Baltic  is  prepared  differently  from  the 
mode  used  iu  Dorset  and  Somerset,  and  must  have  been  swin- 
gled before  it  was  sent  to  the  diflerent  ports  if  was  shipped  at 
Bounty  thottld  for  this  country.    The  giving  the  former  bounty  on  the  growth, 

and 
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rod  increastnfl^  it  on  hemp  and  flax,  would  encourage  the  he  on  the  pro. 
growth ;  bnt  if  given  on  the  number  of  acres  iown»  the  grower,  ^^^*  "°If  th* 
jt  bis  ground  would  be  in  high  order  for  a  crop  of  turnips  and  hnd. 
wheat  after,  might  be  caheless  about  hia  crop  of  hemp,  as  the 
boontj,  to  be  worth  notice,  must  be  Worth  more  than  the  value 
of  the  seed  in  common  years  and  the  labour  of  sowing. 

Hemp  in  this  county  and  the  next  is  never  sown  in  new  fiaz  town  oq 
ground  fresh  broke  up,  but  flax  always  by  choice,  when  fresh  ^^"^  ground, 
ground  can  be  got.     Mr.  John  Pi r field  is  going  to  break  up    *°*^  °°'* 
great  part  of  the  West  Clift  at  Bridport  Harbour,  and  sow  it 
with  flax  this  season.    The  writer,  while  on  the  subject  of 
hemp,  is  led  to  mention,  that  when  travelling  in  the  year 
1792,  in  the' province  of  Massachusets,  near  Boston,  in  North  Hemp  sown 
America,  he  was  assured  that  considerable  quantities  of  hemp  the'i^i^*^ 
were  raised  in  the  town^ip  of  Sunberry,  about  ten  miles  from 
Boston  5  and  that  it  was  always  raised  on  the  same  ground 
every  year,  no  other  crop  being  sown  in  their  hemp  lands,  and 
that  it  was  manured  every  year,  at  the  rate  of  about  ten  tons  of 
nMnure  to  ihb  acre  of  hemp.     Respecting  seed,  he  cannot 
letro  that  there  is  any  for  sale  at  Bridport,  with  the  buyers  who 
purchase  it  up  for  the  growers  at  the  hemp  harvest,  and  he 
expects  that  very  little  can  be  got  from  the  growers  round  here. 
Somersetshire  is  a  more  likely  phce  to  get  it,  as  he  has  known 
some  of  the  hemp  farmers  to  have  upwards  of  a  hundred  acres 
of  hemp  in  one  season.     Round  this  they  generally  are  only  in 
k  email  way.     A  change  of  hemp-seed  is  much  wanted  in  chanire  f     d 
Somerset  and  Dorset.    Trials  have  been  made  two  or  three  wanted. 
times  to  get  it  from  Russia^  but  it  is  not  possible  to  get  new 
seed  from  the  interior  early  enough  in  the  fall  at  the  shipping 
ports,  and  some  old  seed  which  has  been  shipped  has  not  an- 
swered  the  purpose  j  if  new  could  have  been  got,  it  would  as 
generally  have  Ixien  used  for  a  change,  as  the  new  Riga  barrel 
flax  seed  is  by  the  flax-growers.     As  the  seed  sown  in  Russia  Suggfcstions 
was  considered  a  good  sample,  and  its  appearance  much  liked,  ^^  ohuiuing 
possibly  it  might,  at  a  future  period,  be  obtained  in  the  fall 
from  Odessa,  or  some  other  port  on  the  Black  Sea ;  as  it  is 
understood  that  a  good  deal  of  hemp  shipped  at  Riga  and  St. 
Petersburgb  grows  much  nearer  to  the  Black  Sea  than  the  Bal- 
tic ;  or  possibly  the  seed  of  the  Italian  hemp  raised  in  the 
fieighbourhood  of  Bologuaj  or  that  of  America,  might  be 

obtained 
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obtained  in  time  to  answer.  Perhaps  tare*,  called  by  some 
veiclies,  might  be  cleared  from  ihe  ground  early  enough  for 
mniiaring  and  sowing  the  ensuing  crop  of  h^mp,  and  vetches 


„.ghi 
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t  worth  the  farnict's  aitenlion  j  lo  this  ^n  objec- 
is  stated,  which  I  do  not  jusr  now  remember.  On  talk- 
1  the  gemleinan  befare-mcoiioned,  and  staling  ths 
n  practice,  wiih  what  had  [ussed  on  it  with  my  nergh- 
s  said,  he  had  long  been  persuaded,  that  it  wag  a  good 
practice';  and  that  he  had  ibe  ia^ii  »bm}ii  a  very  good  crop  of 
hemp  on  a  piece  of  ground  that  bad  tieoip  (he  year  before,  and 
that  he  did  not  let  the  hemp  stand  for  seed,  bu!  had  it  all  dowit 
at  the  usual  time  for  drawing  the  summer  or  male  hemp,  and 
the  ground  immediately  sown  with  turnips,  which  were  fed  off 
witli  sheep,  and  ihe  ground  then  slightly  manured,  and  hemp 
sown  again  at  the  proper  season ;  and  that  he  had  then,  October 
27,  ISOB,  a  piece  of  turnips  after  his  liemp,  which  were 
worth  6^.  per  acre.  It  is  lo  be  observed,  that  the  acre  here 
meant  is  the  British  acre  of  one  hundred  square  poles,  three 
hui.'lred  and  four  square  yards  each.  The  manure  mostly  used 
for  hemp  is  good  rotten  stable  dung,  which  is  much  preferred 
lo  any  other,  though  lime  is  fretjueutly  used ;  but  manufactu- 
rers pretend  to  assert,  (with  what  foundation  I  cannot  say), 
that  they  can  distinguish  a  material  difference  in  the  quality  of 
the  hemp,  where  lime  has  beeu  used  instead  of  dung;  asfrom 
lime  they  say  hemp  is  more  harsh  and  brittle,  and  not  of  tuch  a 
soft  silky  quality  as  where  dung  has  been  used.  The  writer  hai 
endeavoured  to  throw  together  every  thing  that  occurs  to  him 
on  Ibe  subject  of  the  culture  of  hemp,  which,  from  being  born 
and  residing  great  part  of  his  life  in  a  part  of  the  county  wbers 
it  has  been  extensively  cultivated  for  ages,  be  has  been  able  to 
collect ;  but  where  it  is  not  very  easy  lo  obtain  direct  iofonna- 
tjon,  as  both  the  growers  and  roanufaclurers  are  very  ihy  of 
giving  any,  under  an  idea  that  it  might  injure  ibeir  own  inte- 
rest by  assisting  to  extend  the  culture  lo  other  countries.  He 
believes  that  his  statement  may  be  depended  upon ;  but  be  is 
no  fiirmer,  and  therefore  the  loose  hints  thrown  together  here 
on  the  subject  may  not  be  so  clearly  and  satisfactorily  eiplaiDcd 
as  he  could  wish }  but  if  tbey  in  the  smallest  degree  assist  in 
encouraging  the  growth  of  an  article  bo  euent'tal  to  the  welfare 
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and  prosperity  of  the  kiogdom,  it  will  afford  him  the  most 
heartfelt  pleasure, 

H.B.WAY.. 

Account  of  the  Cnllure  of  Sm-Cale,  or  Sea-Kat^. 
The  mode  which  1  cotiaider  the  best  furibe  culliireofsea.  C 
."cale  is  to  draw  lines  in  a  veiy  dry  soil  and  dry  siluaiion,  *• 

ground  with  a  southern  aspect,  about  two  feel  one  way  by 
taboDt  eighteeu  inches  ihe  other,  and  where  the  lines  cross,  to 
(jmt  in  three  or  four  good  perfect  seeds  m  a  square  or  triangle, 
^wut  three  inches  apart.     This  may  be  done  any  lime  in  No- 
vember or  December  in  open  weather;    and  it  will  require 
nootber  care  afterwards  but  keeping  the  ground  clear  from 
weedi  lill  the  autumn  of  the  following  year,  when  all  the  plants 
bat  one  of  the  finest  in  each  square  may  be  taken  up,  which  if 
Vinied  will  serve  to  form  other  beds  set  the  same  distance 
>ait.     The  ground  in   the  inten-als  of  the  plants  should  be 
the  spring  and  fall  of  the  year,  taking  care  not  to  in- 
jure the  plants.     The  le.ives  should  be  left  on  (he  plants  lill 
ibcy  fall  off  naiiirally,  which  will  not  in  general  be  sooner  than 
the  latter  end  of  November.     In  the  autumn  of  the  second  year, 
Ihe  same  attention  should  be  paid  to  the  plants,  and  to  remove 
the  dead  leaves. 

I»  the  third  year,  about  the  middle  or  latter  end  of  Novem-  £\. 
when  the  leaves  had  been  cleared  away,  and  the  ground 
each  plant  should  be  covered  over  close  with  a  tub,  pan,  a 
ip  of  small  stones,  coarse  cinders,  or  coarse  bark,  raised 
About  leo  or  twelve  inches  over  the  crown  of  each  plant,  and 
>m  about  the  latter  end  of  February  to  the  latter  end  of 
:h,  the  plants  will  be  very  fine  and  fit  for  use.  I  prefer 
It  which  has  been  blanched  with  our  round  sea-gravel,  about 
sise  uf  large  peas  or  beans,  to  any  other  mode  wljaiever. 
le  plants  should  be  cut  but  once  in  a  year,  as  cutting  them 
;encr  weakens  and  lessens  the  size  of  the  plants.  If  it  is 
it  desired  lo  have  the  plants  large,  they  may  be  blanched  and 

I  have  sent  a  specimen  of  the  sandy  soil  in  which 
It  a  rally  here,  as  I  think  thegenerahty  of  gardener  i 
irefuli  and  manure  the  ground  loo  highly  for  it. 


it   growrsaniiyioilbeil 
In  Ihe  ^^J 
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petitics  at  eight,  the  practice  of  pliysic  at  half  after  eight,  and 
ihe  chemialif  at  a  quarter  after  nine.  By  George  Pearsoil, 
M,  D,  F.  R.  S.  Senior  pliytician  to  St.  Gcorge-j  Hospiul}  of 
the  College  of  Physicians,  &c. 

Clinical  lectures  are  given  as  usual  on  the  patients  of  St. 
George's  Huspital  every  Rainrday  morniDg  at  nine  o'clock. 

Lectures  on  Surgery,  Physiology,  and  Pathology. 
y'phyii-      '^''-  ^-  Carlisle,  F.  R.  S.  professor  of  anatomy  in  Ihe  royal 
and  pa- academy,  and  surgeoD  to  (be  Westminster  hospital,  will  begin 
'^'  his  course  of  lectures  on  ihe  art  and  practice  of  surgery,  and 

the  sciences  connected  therewith,  on  Monday,  October  the 
12th,  at  half  after  eight,  P,  M.,  at  his  house  in  Soho  Square. 
The  introductory  dijcourse  is  open  to  ail  professional  stu- 
dents, and  ihe  subject  to  be  conlinoed  on  Mondays,  Wednes- 
days, and  Fridays,  at  the  same  hours. 

The  diseases  and  accidents  allotted  to  the  province  of  surgery 
will  be  amply  treated  of,  and  illustrated  by  cases  from  the  lec- 
turer's enperience.  A  compendious  view  of  Ihe  animal  eco- 
nomy u'ill  be  adduced  to  illustrate  the  several  processes  of  dis- 
ease, and  of  recovery. 

The  operations  of  surgery,  and  the  anatomy  of  the  afiected 
parts,  are  to  be  demonstrated. 


Surrey  Institution. 
Lfcturnatthe  We  understand  the  following  arrangements  have  been  made 
Surrey  loitiiu-  for  lectures  at  the  Surrey  Institution,  in  the  ensuing  season  g 
Mr.  CoLGRiDGB  on  the  Belles  Lcltres,  to  commence  on  Tues- 
day, the  3d  of  November,  and  lo  be  continued  on  each  suc- 
ceeding Tuesday;  Mr.  Mason  Good  on  the  philosophy  of 
physics,  lo  commence  on  Friday,  the  20th  of  November,  and 
to  be  continued  on  each  succeeding  Friday  }  and  Dr.  Cbotch 
on  music,  to  commence  early  in  lil3. 


London  Mospilal. 
Dr.  Buxton's  autumnal  course  of  lectures  on  the  practice  of 
medicine  will  be  commenced  on  Thursday  momitig,  the  lit  oi 
October,  at  1 1  o'clock. 
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Ji  OmAmatiom  ^  Experimenis  on  the  sonifermts  FibraiUms  vf 
the  Gasses,  tfc.  by  Messrs.KEKBY  anJ Mbrrick. 

To  WtUiam  Nicholson,  Esq. 
.  SIR, 

THE  fdlowiDg  experiments,  on  the  musical  sonndt  of  the 
gasses,  were  performed  with  new  apparatus,  similar  to  that 
which  I  described  in  a  preceding  commonication  to  the  Philo- 
•ethical  Journal,  vol.  XXVII,  p.  269.  To  those  who  may  bo 
disposed  to  construct  apparatus  for  the  same  purpose,  a  state- 
Bent  of  its  dimensions  will  not  be  unacceptable.  Such,  how- 
ever, as  would  possess  it  without  the  trouble  of  fitting  it  up 
themselves,  may  procure  it  of  Mr.  Bancks,  441,  Strand. 

The  bellows  are  made  of  three  small  pieces  of  mahogany,  Btllows. 
tach  sis  inches  long,  three  wide^  and  thre«  tenths  of  an  inch  in 
thickness.  They  are  connected  by  folds  of  thin  leather,  glued 
found  their  edges.  The  requisite  pressure  on  the  bellows  is 
given  by  a  spring  of  brass  wire.  A  kind  of  fusee  was  added,  to 
equalize  the  blast ;  something  like  a  contrivaoce  for  the  same 
purpose  in  Mr.  Liston's  perfect  organ  :— -on  trial  it  was  fbund 
io  this  case,  to  be  of  no  advantage. 

Vol.  XXXIIIi  No.  1^3.— Novrasii,  1812.    M      The 
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Pipe.  j^^  orpn-pipe  employed  is  of  the  kind  called  the  stopped 

diapason:  its  width  is  0'57  of  an  inch,  depth  0*7 1«  and  its  lengthy 
without  the  plug  by  which  it  is  tuned,  5  15  •,— the  thickness 

It*  pitch.  •  of  its  sides  0  15,  and  the  width  of  the  mouth  0-1(3.  When 
tuned  a  minor  tone  abo?e  ou^  of  Hawkias'i  new  C  tuning- 
forks,  the  length  of  the  vibrating  column  of  air  was  found  to 
be  4*1  inches  ;  the  barometer  being  at  2g60,  and  F.  thermo- 
meter at  65\ 

Air  piimp  and     A  long  barometer-gauge  was  added  to  the  air-pump,  having 

^"***'  a  scale  movable  by  an  endless  screw  for  adjusting  the  zero  to 

the  surface  of  the  mercury  in  the  basin  below  it.  In  noting  the 
experiments,  the  height  of  the  mercury  in  the  gauge  was  sub- 
tracted from  that  of  a  barometer  suspended  in  the  same  room* 

Thermometer.  Having  by  accident  broken  the  small  thermometer  attached  to 
the  bellows-frame,  we  registered  the  temperature  from  another 

Receiver.  thermometer  placed  outside  of  the  receiver.  The  capacity  of 
the  glass  receiver  is  275  cubic  inches,  and  that  of  the  effectivo 
part  of  the  pump  barrel  26  7.  Nothing  but  pomatum  was 
used  between  the  brass  plates  and  the  receiver,  on  account  of 
wetted  or  oiled  leathers  being  known  to  afford  a  great  deal  of 

Vapour.  vapour.      Notwithstanding  tbis^  the  gauge  was  depressed  by 

vapour  5  for,  on  exhausting  the  receiver,  the  gauge  indicated 

Exhaustion,  two  tenibs  of  an  inch  less  than  the  barometer,  but  when  again 
exhausted,  after  placing  a  cup  with  sulphuric  acid  in  the  re- 
ceiver, the  ditference  of  the  two  was  only  006,  and  in  one  citse 

u>ed  to  absorb  ^^^  could  perceive  no  difference.  For  this  reason, in  all  theexpe- 

Yapour.  riments,  except  those  on  water,  alcohol,  ether,  and  oil  of  tur- 

pentine, a  glass  containing  five  or  six  ounces  of  sulphuric  acid 
was  placed  by  the  bellows  in  the  receiver.  With  this  pump, 
and  using  the  acid  instead  of  muriate  of  lime,  water  has  been 

Ice  produced   frozen  by  Mr.  Leslie's  process  in  two  minutes,  while  the  ther- 

in  2*.  mometer  in  the  room  was  at  67^. 

pj,t^  Plate  V  fig.  1  (opposite  page  240  of  the  present  volume) 

represents  the  apparatus  made  use  of  for  transferring  liquids 
into  the  exhausted  receiver.  It  consists  of  a  small  glass  tube, 
graduated,  whicli  screws  on  the  cock  above  the  transfisr-piate  : 
the  top  of  this  tube  is  closed  by  a  piece  of  ground  glias  smeared 
with  pomatum.  To  the  other  end  of  the  cock,  under  the 
plate,  a  small  semispherical  brass  dish  is  screwed,  to  catch  any 

liquid 
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liqnid  that  falls  through  the  cock,  and  prevent  its  injuring  the 
WUows. 

Every  time,  before  the  receifer  was  exhausted,  the  wooden 
|)ipc  was  carefully  tuned  to  0*2250  of  a  monochord  or  annoinetcr, 
divided  decimally,  the  monochord  being  tuned  accurately  to  a  Monochord. 
C  fork.     The  box  of  this  monochord  is  made  of  biraight-grain- 
ed  deal,  and  is  36  inches  long,  three  inches  wide,  and  2'5  deep. 
Over  two  immovable  bridges,  placed  30  inches  asunder,  a  steel  Itiwire. 
wire,  0'017  of  an  inch  in  diameter,  is  strained  by  two  endless 
screws,  placed  at  the  extremities  of  the  box,  which  act  like  the 
screws  of  a  modern  Fnglish  guitar.  A  long  wire  h  preferable  to  a 
short  one,  because  a  small  alteration  of  the  tension  or  tempera- 
ture will  cause  a  less  perceptible  differeace  in  the  pitch  of  tlie 
sound  it  produces.      Lord  Stanhope  used  steel  wire  on  his  cu-  Should  be«f 
rioos    monochord,  finding  that  it  did  not  keep  continually  *^ 
lengthening,  as  brass  or  iron  wires  do  when  the  tension  is  con- 
siderable.    A  curious  experiment  is  related  of  the  Stanhope 
monochord,  which  I  have  never  yet  seen  explained.    Two 
equal  wires  were  put  on  it,  and  brought  in  unison  with  G,  an 
octave  below  the  treble  cliff.      One  of  the  wires  was  then 
shortened  as  little  as  the  eighteen- thousandth  part  of  an  inch, 
and  this  was  said   to  produce  invariably   an  audible   beatings  B«Atf. 
vhich  could  be  very  sensibly  felt  with  the  finger  as   well  as 
heard  !     What  was  the  cause  of  this  beating  >     The  length  of 
the  G  wire  was  20  inches,  which  could  be  divided  by  that  in- 
strument into  SCiOOOO  equal  parts,  consequently  the  length  of 
the  altered  wire  was  359999  of  those  parts.     Now,  the  vibra« 
lions  of  strings,  which  differ  in  length  only,  being  in  the  in- 
YerM  ratio  of  their  lengths  ;  if  we  assume  180  as  the  number 
of  vibrations  in  l''  of  that  G  at  concert  pitch,  the  shorter  string 
will  make  only  180  0005  vibrations  in   l",  and  consequently 
Dot  a  single  beat  can  be  produced  by  such  an  imperfect  unison 
in  half  an  hour*  !     The  beating  that  was  produced,  therefore, 
remains  unaccounted  for. 

•  Sauveur,  Chladni,  and  I>r.  T.  Young,  consider  every  C/f  of  C  at  a  Concert  pitch. 
|>ower  of  2,  caking  the  fundamental  C  for  unity.  At  this  pitch»middla 
C  make*  256  '*  acoustic  vibrations"  in  1":  Sauveur's  experiments,  ia 
1700,  gpve  241.  Eulei  and  Marpurg  attribute  to  the  tame  C  236  and 
S50  in  T;  Cayallo  gives  2568;  Smith  S47 ;  SardSCSj  Robtson  240  i 
Hawkins  238*6 ;  and  Farey  241  5. 

M  2  Dogtoc 
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Ttntim  of  the     Doctor  Crotch  remarks*,  that  a  pwDochord-wire  should  M 

stretched  equally  at  bo(h  ends,  or  else  it  will  be  inaccante* 
ChUdoi  and         The  only  ezperimedts  on  the  sounds  of  the  gasses,  with  which 
JacquiD*ieipe-I  am  acquainted;  and  which  have  preceded  ours,  are  those 
"***""*  made  by  professors  Chladni  and  Jacquin  at  Vienna  several  yeara 

Their  appara-  ago.     Many  objections   might    be  made  to  their  apparatus. 
**"••  It  consifted  of  an  open  organ -pipe  of  pewter,  fixed  withia 

the  neck  of  a  glass  receiver,  furnislied  with  a  stop-cock 
above  the  pipe,  and  a  bladder  on  the  outside*  When  the 
apparatus  was  sufficiently  filled  with  gas,  the  blast  was  excited 
by  pressing  the  bladder  :  this  was  done  over  water.  The  tem- 
perature during  their  experiments  was  from  54^  to  59^  of  Fah- 
Length  of  the  renheit  The  length  of  the  vibrating'  column  of  air  in  their 
***'*•  pipe  was  about  \ 5  centimetres ^  or  5*9  inches;  hence  it  would 

pitch  11^31     produce  a  sound  of  three  octaves  higher  than  UtZ,  or  the  te* 

S'X      nor-clifFC.    Their  results  will  be  mentioned  farther  on. 
Priettley  and       The  experiments  of  Priestley  and  Perolle,  with  a  bell  rung  by 
Perollei  cxp,   wheel-work,  had  for  object  only  to  determine  the  intensity  with 
which  sound  is  transmitted  by  diflferent  kinds  of  gas,  and  are 
therefore  dissimilar  from  those  which  I  shall  now  describe. 
**P- ^«  1.  The  receiver  being  exhausted  till  the  gauge  stood  only 

Nitrout  oxide.  0  44  of  an  inch  lower  than  the  barometer,  nitrous  oxide,  pro* 
diiced  by  decomposing  nitrate  of  ammonia,  was  tinnsferred  from 
the  gas-jar  into  the  receiver  of  the  pump  in  four  successive 
quantities.  After  each  transfer,  the  scale  of  the  gauge  was 
adjusted,  and  the  movable  bridge  of  the  monochord  slid  tilf 
the  wire  and  pipe  were  in  unison.  While  this  was  doing,  the 
gaoge  ascended  a  small  quantity,  as  we  had  anticipated,  from 
the  absorption  of  vapour,  by  the  sulphuric  acid.  To  save 
Bxpfanation  of  room,  as  the  mode  of  operating  was  uniform,  1  shall  dispose 
^'  each  gas  in  a  separate  table  of  five  columns,  the  first,  from  the 
left,  showing  the  number  of  successive  quantities,  and  the 
name  of  the  gas  \  the  second,  the  temperature  ;  the  third,  the 
quantity  of  rise  ;  the  fourth,  the  pressure  aHer  that  rise  was  ob- 
served; and  the  fifth,  the  monochord  lengths  correspondiag 
vith  the  pitch  of  the  organ-pipe.  No  settled  portico  of  time 
was  allowed  for  the  gauge  to  ascend.  The  aound  of  this  was  loodef 
and  deeper  than  that  of  any  other  gas,  and  in  quality  of  tone 

*  filexnentsof  Thorough  Bats,  Sec.  4to.  1812. 

%  (jAmlre) 
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ftimlre)  resembled  the  sound  produced  by  a  bad-toned  bag* 
'  pipe.  The  pitch  was  a  little  more  than  a  major  third  below 
'  that  of  sftmospheric  air :  ohr  preceding  experiments  with  an 

fipen  pipe  and  less  accurate  apparatus  gave  3d.— comma. 


1 .  Nitrous  oxide  -     - 

2. 

3. 

4. 


67 

•07 

8-17 

67 

•11 

15-52 

67 

•20 

23  02 

67 

•25 

2977 

•27350 
•28000 
•28550 
•286/5 


We  thought  the  acid  in  the  receiver  was  become  a  littltf  ' 

more  opaque,  but  do  froth  appeared  on  its  surface,  as  it  had  in 
some  of  the  experiments.  On  opening  the  stop-cock  in  the 
tiansfer-plate,  and  working  the  pump,  the  sound  of  the  pipe 
became  ooore  acute,  like  the  sc^nd  of  a  Yiolin-string,  which  is 
tlowly  shortened  by  sliding  the  finger. 

2.  Carhomc  acidj  disengaged  from  chalk  by  dilute  sulphuric  ^t.  fi«''« 
add,  and  collected  over  water.    The  tone  of  this  gas  was  weak    ^'        ^^ 
and  rcedj^. 


1.  Carbonic  acid 

2. 

3. 

Atmos.air  •    -    « 


6V5 

•30 

10-23 

•12 

14-25 

•34 

2596 

— 

28'80 

•2740 

•2772 

•2850 
'2850 


9.  This  gas  remaining  in  the  receiver,  the  pump  was  worked  ^^P*  ** 
till  the  pressure  on  the  gauge  was  14 '34,  when  a  quantity  o^  ^^I^u"^  *flf 
bidrogen  gas  was  added.    The  sound  became  more  acute  with 
ailide,  and  clearer  and  smoother  than  the  sound  of  carbooic 
add  alone. 


Carbonic  acid 
Hidrogen  added    - 
Do.  remained    - 


61-5 

14-34 
28  80 

.65 

28- J  5 

•2760 

•2115 
-21^5 


The  pitch  of  these  gasses  was  not  altered  by  working  the  pump 
till  the  pressure  was  14-46  ;  but  on  filling  up  the  receiver  with 
atmospheric  air,  the  sound  was  depressed  to -2215,  and  the 
gauge  rose  0*30  in  a  very  short  time. 


•  Chladni  found  the  pitch  of  this  gat  to  be  almost  a  major  Sd  below 
that  of  atmotpheric  air,  a  result  which  accords  with  this  experiment. 

4.  CAib- 


i66 
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"SSi^ .   .  4.  Chlorine  ga«»,  obtained  from  oxide  of  mangimese  and  mu- 

gas.  riatic  acid,  and  collecied  over  water.     In  this  experiment  the 

gauge  was  not  used.  The  receiver  was  filled  by  three  8ucoet« 
,    8ive  aod  nearly  equal  quantities  of  I  he  gas.     The  pitch  was  not 

quite  a  minor  3d  lower  than  that  of  air. 


Exp.  5. 
Olcfiant  gtt. 


Its  pitch. 

£xp.  6. 
O'eftint  and 
eximunatic. 


Pitch. 


»xp  7. 
lugen  gai. 


1:  Chlorine  gas 

2. 

3.     .     -    -     .    - 


■ 


•25400 

-27675 

27900 


5.  Olefiant  gas,  or  supercarburetted  hidrogen,  produced  bj 
boiling,  iu  a  glass  retort^  alcohol  and  sulphuric  acid. 


1 .  Ok -fiant  gas    -    -     - 

« 
3. 

4 


60 

•09 

739 

59 

•13 

lS-65 

59 

•16 

22-e2 

59 

— 

29- 18 

•23400 

•23825 

•24100 

24120 


6.  Tlie  pitch,  taking  the  mean  length,  is  almost  a  major  semi- 
tone below  that  of  atmospheric  air.  Having  noted  this  experi- 
ment, the  pump  was  worked  till  the  pressure  was  only  15'08j 
and  three  measures  of  chlorine  g^s  were  added,  in  succession^  to 
the  ohjianl  gas,  which  remained  iu  the  receiver. 


J.  Chlorine  added    -     - 

2  / 

X  remained    -     -     - 
3.     i 


55 

2-70 

19-48 

64 

-  -  - 

26  14 

54 

4-39 

2176 

53 

-  -  - 

2775 

53 

641 

21-34 

•25650 
•26000 
•25550 
•27400 

26925 


During  this  experiment,  the  barometer  ascended  from  29-18 
\o  2Q'75.  The  tone  was  very  peculiar,  and  cannot  be  easily  de- 
scribed. After  each  addition  of  gas,  the  pressure  began  to  di- 
minish, and  the  pitch  to  ascend.  The .  mean  length  gives  the 
pitch  nearly  a  superfluous  second  lower  than  that  of  atmosphe- 
ric  air.  I'he  brass  plate  of  the  pump  was  found  entirely  co- 
vered with  a  purplish  gray  oil,  which  was  extremely  difficult  to 
remqve>  and  wh^qh  was  not  quite  removed  for  a  long  time 
after. 

7.  Oxigen  gas,  obtained  from  oxide  of  manganese  by  heating 


it  in  an  iron  retoit. 

1 .  Oxigen  gas 

2.  -     -     - 

3.  -     -     - 


09 
69 
69I 


.03 
•10 


79^ 

1581 
22  61 


•23375 
•23600 
•23900 


Her« 
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Here  the  lever  of  the  bellows  breaking,  we  bad  to  begio  this 
experiment  anew.  The  gas  was  pomped  into  a  bladder  and 
used  again. 


1.  Oxigen  gas 


2. 
3. 


695 

•05 

S'26 

•25 

15-61 

• 

*40 

2261 

<•  • 

29*9* 

•2325Q 
•23600 
•23800 
•23875 


A  mean  of  seven  gives  the  pitch  a  little  more  than  a  minor  Its  pitch, 
semitone  graver  than  that  of  air — Chladni  found  it  to  be  a  semi- 
tone or  nearly  a  tone ;  and  our  former  experiments^  with  the 
little  open  pipe,  make  it  not  quite  half  a  comma. 

S.  Nitrogen  gas,  obtained  from  small  pieces  of  lean  muscular  £xp.  a,   * 
£esh  (beef)  and  weak  nitric  acid,  gently  heated  in  a  glass  re-  Nitrogen  gas. 
tort.    The  gas  stood  over  water  for  twelve  hours  before  it  was 
used. 


1.  Nitrogen  gas    •    -  - 
2. 

3.     -     -.  

4. 


68 

•08 

772 

68 

•14 

15-20 

68  5 

05 

2295 

6j 

. 

3000 

•2185 
•2250 
•2275 
•2290 


This  gas  produced  a  very  weak,  dead  sound  ;  the  same  in  its  pitch, 
pitch  as  common  air.      Chladni  found  it  almost  a  semitone 
graver. 

9.  After  working  the  pump  till  the  pressure  wa^  only  22*5,  Exp.  9. 
oxigen  gas  was  added  to  the  nitrogen  in  the  receiver,  till  the  oj^^^^^f^ 
pressure  w^as  again  30*0,  when  the  sound  of  the  mixed  gasses 
was  0^2335,  or  almost  three  commas  below  the  sound  of  common 
air.  Chladni  found  that  a  mixture  of  these  two  gasses  gave  a 
■oaod  in  unison  with  that  of  atmospheric  air,  being  more  acute 
than  either  gas  alone.  "  But  before  the  mixture  of  these  duidf 
bad  become  homogeneal  by  repeated  pressions  of  the  bladder, 
the  sound  was  not  appreciable,  because  the  vibrations  could  not 
be  isochronous.**  (Chladni,  §  67.) 

10.  jixodc  gaSf  procured  by  setting  fire  to  a  piece  of  phos-  Exp*  *<^» 
phoras  in  atmospheric  air  confined  over  water.     It  was  inflamed    *  ""^K**** 
with  a  burning  lens.     Before  the  gas  was  used  it  was  left   in 
sunshine^  over  water,  for  se^-eral  hours. 
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If  Azotic  gas 

2.  -     .     . 

3.  -     -      - 

4.  -     .     - 


(A  little  air 
added.) 

Pitch. 


Exp.  11. 
Su  phuretced 
hidrogeo. 


.Added  common  air    -  - 


60 


•10 
•10 
•10 
•15 


7*30  I  ^22 10 
14*50     ^2210 


21-55 
2775 

29*40 


•2215 
•2230 

•2225 


A  mean  of  the  four  gives  the  sound  a  little  more  than  a 
comma  more  acute  than  the  sound  of  common  air. 

11.  SufphiireUed  hidrogen,  obviined  from  powdered  sulphu- 
ret  of  iron,  a  liiile  water,  and  weak  muriatic  acid,  gently  heated 
in  a  glass  retort,  and  collected  over  water.  A  large  quantity 
of  the  gas  was  absorbed  by  the  water  in  the  pneumatic  trough. 


1.  Sulphuretted  hidrogen 


2.  -     -     - 

3.  -     -     - 

4.  -     -     - 


625 

•39 

6-88 

61  5 

•68 

1374 

61 

•30 

2a82 

58-5 

•50 

2712 

•0000 
•20^5 
•2070 
•2075 


gasiet. 


Its  pitch. 


The  least  so-     This  is  the  least  sonorous  of  all  the  gasses  that  we  have  tried, 
noroiw  of  the  r^^^  ^^^^^^  ^^  ^i^^^U  apprc^ciable  after  the  second  tranfer  of 

gas  ;  and  even  after  the  third  it  was  impossible  to  maintain  a 
continual  sound  by  the  most  rapid  action  of  the  bellows.  The 
pitch  of  this  gas,  from  a  mean  of  thethi^ee  lengths,  is  not  quite 
a  minor  tone  higher  than  that  of  common  air,  fiut  is  more  than 
a  major  semitone.  At  the  end  of  this  experiment,  the  snlphu* 
ric  acid  placed  in  the  receiver  had  a  froth  on  itt  surface  about  a 
quarter  of  an  inch  high,  and  of  various  metallic  colours.  And 
we  observed,  that  a  part  of  the  oily  matter  produced  in  the 
sixth  experiment,  and  which  so  obstinately  adhered  to  the  plate, 
could  be  much  more  easily  wiped  off. 

12.  Hiciro^eii  ^05,  obtained  from  water^  bits  of  zinc,  ant) 
sulphuric  add. 


Etp  is. 

Hidrogen. 


1.  Hydrogen  gas 

2.  -     -     -     - 

3.  -     -     -     - 

4.  -     -     •     - 


61-5 

•10 

796 

•08 

.15-36 

•14 

i2-72 

-  - 

28-80 

•111 
•111 
•111 
•111 


Its  pitch. 


The  sound  was  weak,  and  more  than  an  octave  and  comma 

above  that  of  air.     On  working  the  pump  till  tbe  prassnre  of 

Breath  added,  the  gas  was  14*28,  and  adding  breath  till  the  pressure  was  again- 

28  86,  the  sound  of  the  mixture  agreed  with  *1815.  of  the  mq* 

nochord  ;  and  the  gauge  soon  rose  again  0*2, 

14.  LiglU 


1  • 
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13.  Light  carlmr^ied hidrogeny.fxpiuced  bf  difltiUatioQ  from  Bxp.  13. 
dups  of  deal.  J^ight  ctrlm 


1.  Lt.  carb.  bidrog^  -  • 

2.  r 

3.  '---«*    •    a 

4. 

5 -    . 


59 

m      • 

... 

— 

11 

u-92 

— 

:9 

21-55 

60 

-   - 

28*45 

— 

•  •• 

29*13 

•1075^ 
•1075 
•1075 

'ilOO 

'1120 


retted  liidio* 
aeii« 


Tbe  pomp  beiDg  worked  till  the  prelsnre  of  the  gas  was 
w^n  14*g2«  the  sound  was  'IO60.    The  pitchy  from  a  mean 
of  the  sill  mooochord-lengths  of  wire,  is  more  than  an  octave  lt>  pUdu 
and  two  comma9  above  that  of  air. 

14.  Eiher.  The  graduated  glass  tube  was  screwed  upon  the  ^*P*J**  |^ 
stop-codL  of  thei  transfer  plate,  and  filled  with  ether.      The   "  ^  *  **^* 
presiore  00  tbe  gauge  being  0*62,  with  no  acid  in  the  receiver, 
#  soaaU  part  of  a  cubic  inch  of  ether,  as  shown  in  the  left-hand 
colfUDD  of  the  following  table>  was  admitted  into  tbe  receiver 
thxough  the  stop-cock. 

*05  I  1.  Ether 60 

•05    2.   •-- 

•05     3. 

•05  4.  -  -  -  -  -  .  . 
-05  5.  «***--- 
•056. 

7. 


1*48 

•09650 

205 

•10  20 

3*09 

•10387 

4*30 

11000 

S30 

•11290 

6*10 

•11450 

877 
29*70 

uncert. 

•22150 

*00  I  Air  added    •    •   .  •      -  )  — 

Afker  the  seventh  transfer  of  ether,  we  applied  a  cloth  The  receiver 
dipped  in  warm  water  round  the  receiver.  The  gauge  fell 
0*38 1  and  we  imagined  we  could  hear  two  sounds,  aboiti  a  fifth 
different  in  pitch  -,  the  one  a  wheezing  tone,  the  other  much 
clearer.  The  hemispherical  dish  was  a^ut  half  full  of  liquid 
ether  within  the  receiver.  By  a  mean  of  six  lengths,  the  pitch 
is  almost  an  octave  and  major  semitone  more  acute  than  the 
sound  of  atmospheric  air.  The  air  and  ether  vapour  give  a 
sound  which  is  only  about  a  comma-deficient  minor  semitone 
more  acute* 

15.  Alcohtd,  introduced  into  the  receiver  in  the  same  manner  Exp.  15. 
ts  tbe  ether,  sunk  the  gauge  only  0*55,  and  produced  no  sound.  ^^^^^ 
When  air  was  added  to  fill  the  receiver,  tbe  sound  was  0*2260, 
and  very  indistinct.    Thermometer  in  the  room  60^^  barometer 
297.  Hot 
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OdKT  exptt.  Hot  water,  liquid  ammonia,  and  oil  of  turpentine,  were  sac* 
cessively  treated  like  the  ether,  and  found  to  produce  no  sound, 
and  but  very  little  depression  of  the  mercury  in  the  gauge. 

Air  and  hidrogen  gas  are  the  only  elastic  fluids  that  have  oot 
varied  in  pitch  with  a  considerable  variation  of  pressure* 

At  present,  I  shall  not  enlarge  on  these  experiments  ;  but 
subjoin  a  table,  showing  the  relative  lengths  and  vtbra'tions  cor* 
responding  with  the  sounds  of  the  gasses  when  the  sound  of  air 
Is  taken  as  unity.  **  Des  faits,  et  point  de  verbiage,  voili  la 
grande  regie  en  physique  comme  en  histoire."  (Dalembert.) 
In  the  right-hand  column  of  the  table  I  have  placed  the  loga- 
rithms of  the  intervals  with  air  -,  for  the  value  of  any  interval 
is  the  logarithm  of  its  constituent  ratio*. 

*  See  Dr.  Smith'a  Harmonics,  sect.  I ;  aad  a  Table  of  Intervals^  by 
|Ir.  Fai-ey,  in  the  Edinb.  Eocyclopaedia,  vol.  II,  1810.   . 

Postaipt,  The  pitch  or  value  of  a  sound  depends  on  the  frequency 
of  its  vibrations.  It  has  been  asked—* '^  Why  should  ndt  the  measure 
of  an  interval  be  tlic  difference  of  the  values  of  its  terminating  sounds  ? 
and  con5equently  why  slionld  not  intervals  be  compared  by  the  diffe- 
rences ot  the  values  of  their  sounds  ?**  In  answer  it  has  been  taid^ 
that  *'  the  measure  of  an  interval  estimated  in  that  manner  would  vary 
according  to  the  miity  of  time  chosen  foo^epresenting  the  value  of  die 
sounds.  For,  let  a  and  b  be  the  numbers  of  vibrations  of  two  sonorous 
bodies  in  one  second;  ma  and  mb  will  be  the  numbero-  of  vibrations  of 
tliese  bodies  in  a  time  m  times  greater.  The'  inten'al  would  then  be 
measured  in  the  first  case  by  6  —  a,  and  in  the  second  case  by  mb  —  nut^ 
a  quantity  necessarily  ditferent."  The  following  theorems  respecting 
intervals,  translated  from  A.  Suremaiu  Missery  (1793)  may  be  useful 
to  some  of  yoar  readers,  who  arc  not  familiar  with  the  subject. 

"  Considering;  intervals  in  one  direction  only  : — 

**  I.  The  prodiict  of  the  constituent  ratios  of  two  or  more  different 
intervals  is  tlie  coustiUient  ratio  of  the  interval  which  would  be  equal 
to  tlieir  sum. 

'<  II.  Tlie  quotient  of  the  constituent  ratios  of  the  two  intervals  is  the 
ratio  constitutin*;  the  interval  which  would  be  their  difference. 

*'  III.  Every  natural  power  of  the  constituent  ratio  of  an  interval  is 
the  ratio  constituting  the  uiterval  which  would  be  a  multiple  of  the  first 
niarked  by  the  degree  of  the  power. 

*'  IV.  Every  natural  root  of  the  constituent  ratio  of  an  interval  is  the 
constituent  ratio  of  an  interval  tliat  would  l>e  an  aliquot  part  of  the 
first  marked  by  tlic  degree  of  the  root. 

**  V.  Any  fractional  power  whatever  of  the  ratio  constituting  an  inter- 
val is  the  tonstitueut  ratio  of  the  interval  which  would  be  a  portion  of 
the  first  marked  by  the  exponent  of  the  fractional  power."  75.  For 
authors  on  this  subject,  see  ForkcPs  Aitgemeine  JJUUr;itur  der  Musik^ 
k*p*  I.  of  the  second  part ;  Leipsic,  1792. 
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Aerifomi  fluids. 


Nitrous  oxide  gas  - 
Gtrbooic  acid  -  - 
Chlorine  -  -  - 
Do.  tnd  olefiant  -  - 
Olefiant  .  .  - 
Ozigen  .  -  -  . 
Do.  and  nitrogen  - 
Carb.  a.  &  hidrogen 
Conanion  air  -  -  - 
Nitrogen  -  '  -  - 
Azotic  •  -  .  . 
Ether  vap.  and  air  - 
Salph.  hidrogen 
Hidrcgeo  .  -  . 
Carbimetted  Do.  -  - 
Btber  Tapour  -  « 
Do.  highest 


Mean 

lengths  of 

wire. 


2814375 
2787S33 

•2699167 
2630500 

2386125 
•2362857 
•2335000 
•2333333 
•2250000 
.2250000 
•2216250 
•2187500 

2060000 
•1110000 
•1084167 
•1063283 
:09650OO 


Kelativc 
lengths. 


1*250833 

1-238814 

l-199^JO 

1169111 

1058333 

1  050 159 

1  037778 

1  037037 

1*900000 

I  000000 

0985000 

0972222 

0915556 

0*493333 

0*481852 

0*472570 
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I  rehiain. 
Sir, 
•  ^Your  bumble  Servant^ 

ARNOLD  MERRICK. 

Bem'5  Soadg  Cirencesier, 
22dSepi.  1812. 


II. 

ft  the  secret  and  open  Nectaries  of  various  Flowers,    In  a  Let* 
ter  from  Mrs,  Agnes  Ibbetson. 


To  Mr,  Nicholson, 


SIR, 


[N  the  exact  dissection  I  have  given  of  a  flower  in  your  on  thenectarj 
Jonmal  for  July  last,  the  explanations  of  the  calyx,  corolla,  o^  flowers. 
id  stamen,  were  alternately  given,  tbeir  peculiar  vessels  de- 
ribed,  aud  the  separate  cylinders,  which  convey  those  vessels 
the  stalk,  accufately,  and  exactly  marked.  There  remains, 
erefore,  of  the  flower  but  two  parts  todevelope,  the  nectary  and 
episiU :  the  most  important,  indeed  -,  and  which  have  never, 
ihink^  been  rightly  explained^  or  properly  delineated^  particu- 
larly 
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larly  the  former.  I  shall  th^rofora  dedicate  the  g;reater  piui  of| 
this  letter  to  this  sobjecc :  first,  to  the  display  of  the  variaoa 
fanctions  of  the  nectary ;  secondly,  the  importance  of  this  part 
of  the  flower  to  botany  in  general ;  thirdly,  the  descrtpUon  of 
the  many  difierent  sorts  of  nectaries  both  concealed  and  open  i 
and  fourthly,  the  cuiioas  mechanism  displayed  in  tbeif  Tanous 
formation.  .  - 

Honey  rap-        It  has  been  conceived,  and  frequently  awerled^  by  onr  filst 
traded  ^to  S^  physiologists,  that  the  op.ly  purpose,  or  known  ose^of  the  honey  < 
Tite  intcctsio  found  in  plants,  was  to  tempt  the  insect  tribe  to  visit  the 
Sght  cLvey  ^^^ers,  that,  while  inserting  their  heads  into  the  interior^  they 
poilca  from     might,  by  rubbing  against  the  stamen,  take  up  some  of  the  , 
|»e^wer  to  po^jer  of  the  pollen,  and  convey  it  to  the  pistil  in  other  ■ 
flowers  i  and  thus  impregnate  seeds,  which,  without  their  asust* 
ancOj  might  not  be  able  to  procune  the  powder  necessary  to  their 
completion.    That  nature  has  bestowed  on. the  insect  tribe  the 
curious  knowledge  necessary  to  seek  the  honey  in  a  flower*^ 
and  make  their  search  thus  serviceable  not  only  to  tbemadves 
but  to  botany,  1  have  no  doubt ;  but  I  am  equally  convinced, 
that  few,  very  few,  of  the  indigenous  plants  of  any  cooatry^ 
ThitaMiitaAcc  (even  of  the  dioecian  class,)  require  such  assistance ;  and  that  if 
^^oui  neccft-  fl^^^^s  were  never  removed  from  their  native  soil,  they  are  all 
sufficient  to  perform  every  part  which  nature  lias  assigned  tfaem^ 
in  fructifying  their  own  seeds.    It  is  very  little  known,  (because 
it  has  never  before  been  a  matter  of  serious  investigation,)  how 
Mobility  of    much  motion  indigenous  plants  possess.  That  th^  are  scarcely 
^^auve      ^^^^  ^^.y^  1^  ^^  absolute  truth  j  and  that  on  a  warm  day  we 

need  not  seek  in  the  plants  of  other  countries  that  curious  and 
regular  motion  to  be  found  in  each  field  in  our  own.  That  the 
pistil  aud  stamen  regularly. bend  to  each  other,  so  as  to  enable 

•  Any  pertoa,  who  hat  seen  an  insect  serk  the  honey  in  an  aatir* 
rhinum,  will  be  convinced,  that  this  knowledge  iinccewary;  and  that 
without  it  the  insect  would  fly  to  any  other  part  of  the  flowtr»  but  the 
one  at  which  it  opens  :  whereas  it  settles  at  once  on  the  round  top«  fixes 
one  foot  on  the  opposite  petal,  which  it  pushes  opsn,  inserts  the  head 
and  shoulders  within  the  flower,  lengthens  tb»  proboscia,  and  draws  op 
the  honey.  AH  this  is  the  work  of  a  few  seconds  of  tim€,and  it  is  done 
in  so  perfea  a  manner,  so  immediate  and  so  direct,  that  nothing  hai  a 
thorough  knowledge  of  the  flower  could  coablt  the  insect  to.  act  thus 
decidedly* 

tb« 
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Dale  to  acqaire  pollen  sufficient  to  fructify  itc  seeds,  tbert 
no  doobt  with  those  who  thoroughly  watch  tioy^  ers ;  also 
e  mechanum  for  the  purpose  exists  in  the^,  and  is  al  wajs 
capableof  performing  its  <^fice  in  indigenous  plants.  If, 
KiBj  ibe  pistil  and  siaiseo  can  almost  always  suffice,  with- 
in to  Iropr^nate  the  seeds,  is  it  likely,  that  so  large  and 
t^f  important  a  part  as  the  nectaiy  should  be  placed  ia 
%  wlieD  not  likely  to  be  necessary  bat  to  a  very  few  ? 


lenoclary  has,  in  reality,  a  much  more  important  t&sk  to  Kcctanr  not 
n,  and  iu  history  is  beautiful  and  perfect  in  all  its  parts,  pjj^^"^^  . ' 
ii  ia  every  flower  a  concealed  as  well  as  an  open  nectary ;  *  - 

jnice  is  femied  within  the  vessel  of  the  line  of  life» 


iocsieasea  in  sweetness  as  the  ,plant  advances  towards 
log.  ll  is  this  juice  which  appears  at  the  head  of  the 
k  in  one  or  many  glittering  drops^  which  dissolve  the  pol- 
wnnymg  the  joint  mixture  to  the  seeds,  which  it  impreg- 
Withoot  this^quid,  therefore,  the  seeds  would  not  be 
Bled*  Henoe  the  cause  of  nature's  forming  two  nectaries 
b  flowed*,  which  are  the  sacred  deposits  of  this  juice  *,  tlie 
latiinects can  attain,  the  other  closed  to' them,  and  so 
;aardcd  when  not  wkoUy  closed,  that  death  generally  fol- 
he  attempt  to  seize  it  :  for  though  the  insect  tribe  are 
tfa  find  the  open  one,  yet  if  ihey  could  take  all  tlie  honey  wiiy  trfo  Dfc« 
ieposited,  the  seeds  could  not  be  impregnated,  llius^*""  ^^  »•• 
e»  ever  iodolgent^  bestows  as  long  as  the  general  good  will 
%  hot  gluttony  brings  its  own  punishment. 

ran  the  purposes  already  mentioned  the  only  ones  for  Farther  nie  ^f 
the  nectary  was  designed  by  nature,  and  bestowed  on  ^^^  nectariet. 
IS.     The  various  alteration  of  the  juices  )  the  first  feeding 
\  embryo  of  the  seeds  and  buds  3  the  innumerable  combi- 
s  formed  in  the  interior  of  plants,  of  which  the  nectarious 
a  ll;e  basis  ^  and  the  decomposition  of  water,  which  the 
aicroibope  so  admirably  shows  to  be  constantly  going  on 
dU  ;  most  owe  much  to  the  juices  of  the  nectary.  I  have 
«d  fiK  some  time  past,  that  the  line  of  life  (the  source  of 
Kttry)  bleeds  whenever  it  arrives  at  (hat  part  of  the  stem  Bleeding  of  tks 
t tbe leafes sboof ,  and  the  buds  come  forth;  and  have 
mUjt  seen  it  ooze  out  when  greatly  magnified  :  but  I  was 
to  know  whether  this  bleeding  was  the  cause  of 
of  oolour,  which  so  frequently  takes  place  in  many 

diBfiir*nt 
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different  plants  at  that  time,  when  even  the  ttalk»  as  well  as  tbtf 
axilla  of  the  leaves,  is  reddened  by  its  tint.    I  took  oat^  there* 
fore,  the  whole  cylinder  belonging  to  the  line  of  life,  and  pro< 
cured  a  drop  or  two  of  this  loscloos  liquid.    I  theo  divided  the 
wood  from  the  same  plant,  and  by  pressure  obtained  a  little 
sap  :  and  the  mixture  of  the  two  immediately  changed  the  co- 
loar  of  the  liquids,  and  converted  the  light  greeo  of  the  sap  to 
a  dark  red  colour.     That  the  sap  running  in  the  perfect  ufood  it 
Effect  of  the  almost  always  a  pretty  powerful  alkali,  I  have  long  been  con- 
add  ind  alkali  vinced  (differing  from  that  found  in  the  alburanm  :)  and  that 
in  ookmnog  \  d  ^ 

plants.  the  buds,  on  the  contrary,  are  more  or  less  acid>  may  be  ^fesily 

shown  by  cutting  and  then  immersing  them  in  a  weak  alkaline 
liquor.     The  direct  change  of  colour  produced  in  the  wood  by 
passing  a  feeble  electric  stroke  through  a  plant  also  proves  it, 
since  it  reddens  the  wood  vessels,  but  has  no  such  efiebt  on  the  • 
buds.    We  may  therefore,  I  think,  conclude  that  the  redden-  » 
ing  of  the  stalk  is  caused  by  the  bleeding  of  the  line  of  life,  and   . 
the  mixture  of  the  acid  and  alkali  in  the  bosom  of  the  leaf  i  ' 
and  we  may  also  look  to  the  nectary  for  three  of  the  naott.* 
powerful  effects  observable  in  the  life  of  a  plant. 

I  now  turn  to  the  third  diviision  of  ray  subject,  and  shalt 
show  the  various  species  of  nectary  found  in  plapCs,  both  con- 
cealed and  open.  I  need  not  here  represent  the  ma^^  lA 
which  I  dissect  ffowers,  as  my  former  letter  has  shown  it,  and 
proved,  I  hope,  how  impossible  it  is,  that  after  catting  them  in 
three  different  directions,  I  should  be  mistaken  in  the  formation 
of  their  various  parts ;  since  in  such  a  display  they  would  rou* 
tually  be  the  means  of  detecting  each  other,  if  not  critically 
exact  in  their  delineations.  All  ffowers,  with  respect  to  the 
situation  of  their  seed  vessels,  may  be  divided  into  three  distinct 
kinds:  those  which  have  their  seed-vessels  above  the  ffower  ; 
those  in  which  the  same  part  is  found  much  below,  and  those 
in  which  (lie  germe  occupies  nearly  the  centre.  In  (he  first  and 
second  the  secret  nectary  is  generally  found  in  a  deep  cavity 
either  above  or  below  the  seed-vessel,  according  to  its  situation 
in  the  flower  ;  but  in  the  last  it  is  so  various,  that  there  is  no^ 
The  titaation  giving  rules  to  find  it.     In  a  monopetalous  corolla  the  secret 

of  the  lecret   nectary  eenerally  forms  a  little  box  under  the  seed-vessel,  which 
nectary  in  mo- ,  -^  ° .  ,  ...,.,        ^         %. 

nopctaloiM       has  sometimes  the  stamen  opening  into  it,  and  is  tbererore  dii- 

pl*^  covered  by  drawing  out  the  filaments^  and  finding  their  enda 

2-  iteepe<L 
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Meeped  in  this  Iqscioas  jaloe,  wben  there  is  not  dny  perceptible 
lithe  rap  of  the  flower.  Another  sort  of  secret  nectary  is 
feund  in  most  triandrian  and  hexandrian  plants;  which  have  triandrian  and 
thdr  seed-vessels  very  low  in  the  stem,  and  the  concealed  gee-  pfjJ^IJ^"' 
tsjr  reaching  from  the  bottom  of  the  corolla  to  the  germe.  In 
nme  flowers  it  is  above  two  inches  deep ;  nor  is  it  useless  in 
this  situation ;  it  is  not  only  ready  to  rise  to  the  stigma  to  im« 
pngnata  the  plant,  but  it  has  various  vessels  passing  through  the 
cadorior  of  the  seed-vessel  (where  it  joins  the  nectary)  to  nou« 
tidi  tlie  embryo  till  the  flower  decays,  and  the  rest  of  the  lusci- 
OQs  juice  evaporates.  In  the  tetradynamian  flowers,  as  well  andin  tetrady- 
i  II  the  geraniums  and  some  others,  the  apparent  well  is  on  one  na™i*n  plants, 
tide  of  the  stem,  reaching  from  the  corolla  to  a  certain  mark, 
or  to  a  f  tipula;  and  always  distinguished  by  one  of  the  leaves  of 
^  calyx  taming  up,  while  all  the  rest  turn  down.  The  open 
Mcfiriefl  of  these  flowers  are  as  various  as  the  plants.  In  most 
if  tbegeraninmsit  Is  a  trough  between  the  corolla  an^  stamen, 
lidag  roond  the  pistil,  and  oozing  up  from  the  well  below. 
blha  triandrian  plants  the  second  nectaries  are  generally  either 
mlli^  at  thebottbm  of  the  stamen,  or  vessels  managed  within 
tbi  corolla.  The  admirable  double  nectary  of  the  iris  deve- The  double 
kpeinrach  of  the  intentions  of  Nature  ia  its  formation,  since  ?^<^^*^y  ^  dia 
■  iliMCftt  repository  is  not  quite  closed,  but  is  sure  to  catch  the 
(■eel  that  attempts  to  seize  its  contents.  The  open  nectary  is 
in  some  species  a  beautiful  fringe  with  a  wide  vessel  down  the 
Kfleded  petal,  and  in  others  it  consists  of  three  honey-bearing 
ttcieiceoces  flowing  from  the  same  source:  but  the  secreted 
}uoeu  found  in  a  deep  cavity  in  the  stem,  having  a  trough  at 
tbe  top,  and  within  the  flower,  to  hold  the  precious  licjuid. 
Ike  two  points  «)f  this  trough  secure  the  insect  aii  it  crawls 
:  A>wn  between  the  pe'als,  when,  not  contented  with   the  feast 

I  the  opeo  one  bestows,  it  stretches  out  its  proboscis  to  get  at  the 
knejr  within  the  trough.     How  often  have  I  stood  contem- 
(Ittiiig  this  picture,  and  seen  the  insect  try  to  insiimnte  itself 
kverand  lower,  though  apparently  well  informed  of  the  danger 
m  encountering  !     I  found  the  other  day,  in  a  yellow  iris  f  he  nectary 
the  border  of  the  river,  a  bee,  which,  having  ventured  too  5«>*i«g  an  in- 
h  vai  caogbt  by  the  projecting  points  of  the  trough,   which, 
the  stamen  of  the  berberris  and  apocynum  androsaciuifolium, 
iot  it  &stened  between  ihem  :  and  it  would  there  have  died, 

had 
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I)3i)I  not  released  it;  forlhe  wflmiih  or  moiilore  of  itiboj/  to 
coniracied  the  ipiial  wire  in  tlie  pelals,  ast  to  press  ihem  ligbt 
agatoat  ihc  insect.  Nor  could  it  ever  Iiave  r^gamed  lis  liberty. 
It  was  really  aiionishing  to  see  the  flou'er  able  to  resist  Uie 
■truggles  of  10  lirge  a  creature,  boi  ibc  very  violence  of  il« 
eieriions  leemed  lo  increase  its  danger,  by  pressing  from  below 
lucb  a  qoatiliiy  of  liquid,  (hat  it  was  aliDost  drowning  in  honey. 
The  best  way  of  gelling  at  the  secret  nCclary  of  the  iris  is  not 
by  the  flower.but  by  cutting  ihestem  where  it  is  marked  foe 
the  b^inning  of  the  seed-vessel,  as  that  poinli  out  also  the  ter- 
Diinatiou  of  the  nectary. 

I'he  (wo  nectaries  in  all  the  diadelpliian  class  are  most  admi- 
rably Dianaged.  To  look  at  tho  exterior  of  the  flower  it  would 
appear  almost  impossible  to  find  rtwm  sufficienl  for  one,  and  yel 
all  those  flowers  possess  a  very  perfect  double  nectarlum,  with 
all  ihe  various  vessels  lis  different  otBces  require :  a  deep  trough 
withb  the  cylinder  of  the  males  is  filled  even  to  half  the  height 
of  thefiiamenlB  wiib  this  precious  juice;  and  that  the  bees  also 
may  have  their  share,  there  Is  a  ncctaricus  ball  on  each  side,  oa 
which  ihe  banner  is  fastened,  thus  serving  a  double  purpose. 
As  the  insects  draw  the  honey  forth,  it  is  aonstanlly  replenished 
from  the  trough  below  j  and  i!ie  e;iquisite  beauty  of  the  con- 
trivance is  completed  by  its  not  only  being  ready  for  supplying 
the  stigma,  shoald  tbe  weather  be  unfavourable  lo  Ihe  ripening 
of  the  pollen  (as  in  this  case  it  loses  much  of  the  neciarroua 
juices  by  evaporation);  but  It  is  also  all  that  time  feeding  the 
embryo  in  ihe  seeds;  which  have  innumerable  vessels  running 
through  ilie  pod,  and  most  plainly  to  be  perceived  in  the  solar 
micro'cope,  to  imbibe  ihii  juice  for  ihe  nourishment  of  iha 
young  plant ;  but  no  sooner  does  the  cylinder  of  the  stamen 
decay  and  fall  off,  and  the  poO:i  increase,  than  the  skin  thickens, 
the  vessel*  disappear,  and  the  embryo  no  longer  receives  nou- 
rishment except  from  the  stalk,  and  its  own  nourishing  vessels. 

In  the  dlitynimian  plants,  and  in  all  ihosefiowers  which  have 
uncovered  seeds,  the  nectariou's  juice  is  secreted  In  a  box  io 
(he  large  part  which  lies  directly  under  Ihe  seeds  ;  while  (hs 
open  nectary  is  either  found  at  each  corner,  or  opposite  to  the 
•e^d*.  In  giving  the  exact  picture  of  the  flower  of  the  peach, 
in  the  Journal  of  July  last,  dissectsd  in  three  different  ways,  1 
left  a  square  at  the  bottom  of  the  seed-tess£l  not  allotted  to  any 
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use ;  it  ift  this  which  forms ihe  nactarious  box,  while  the  inte- 
rior lining,  or  inward  cylinder  of  the  stamen,  forms  the  open 
nectary  of  all  the  icosandrian  class.     Wherever  this  yellow  a  yellow  mat* 
matter  is  found,  (\i  bich  appears  something  like  softened  bees*  If^n*" ^U^^ne*! 
wax)  it  always  indicates  the  nectary,  as  does  also  a  very  brilliant  tary. 
white  substance  found  at  the  top  of  the  seed-vessel  in  all  pen- 
tandria  digynia  plants,  which  is  also  a  never-failing  sign  of  its 
presence.     If  the  dissector  finds  it  difficult  to  discover  the  se- 
creted juice,  there  is  a  little  insect,  which  may  be  seen  with  a  lM»wtlivingi!i 
imall  magnifier,  that  always  leads  to  it.    It  is  of  various  shades  ^^\l^l^  ^^  ** 
of  brown,  raises  its  tail,  and  the  half  of  its  body  above,  smooth- 
ing 4owii  its  very  short  wings.     It  lives  wholly  on  the  nectary 
of  plants,  and  is  found  there  alone.    When  a  drawing,  or  a  sort 
of  map  is  taken  at  the  bottom  of  each  flower,  showing  the 
naanner  in  which  the  vessels  branch  off  to  form  their  appropriate  i 

ingredient,  it  is  exactly  seen,  that  not  the  breadth  of  a  hair  is 
left  onemployed  and  unallotted,  and  that  the  most  marked  ad-  Beaajtiful  ad- 
jmtment  takes  place  in  this  respect :  and  this  is  done  without  in  jiutmentof  the 
Uie  least  disfiguring  the  parts  |  all  appear  as  perfectly  to  coincide 
m  if  this  alone  was  the  object  in  view,  and  yet  for  what  great 
eads,  what  noble  designs  !     I  often  throw  down  my  pen  and 
pencil  in  despair,  ashamed  of  the  folly  of  attempting  to  give  an 
kfea  of  works  almost  too  great  for  roan  even  to  conceive.     It  is 
certainly  true,  that  we  are  more  struck  \^ith  the  powisr  of  the 
Almighty,  when  we  contemplate  his  small   works,  than  in  the 
▼lew  of  bis  larger  chefs  d'ceuvre  :  when  each  diminutive  object 
is  to  highly  finished,  it  would  appear  the  peculiar  care  of  provi- 
dence }  and  yet  on  farther  examination  of  these  minor  objects^ 
we  find  all  equally  perfect  and  beautiful. 

To  give  the  double  nectary  in  all  plants  would  be  an  endless 
businen,  equally  tiresome  to  the  reader  and  writer ;  but  I  think 
I  shall  have  given  (with  the  following  examples)  sufficient  to 
prove  the  troth  of  all  I  have  ad^^anced — "  That  there  is  a  con- 
cealed 88  well  an  open  nectary  in  all  flowers  /*  and  that  the  si- 
toatioo  of  both  is  generally  regulated  by  that  of  the  seed-vessel, 
which  appears  to  connect  it  indifferently  with  calyx  or  corolla,  ji^ectarT  con<' 
atamen  or  pistil :  but,  however  this  may  seem  a  matter  of  no  nected  with 
moment,  I  doubt  not  it  is  of  the  utmost  consequence  to  the  ^  ^  ^  ^''     ' 
parts,  and  regulated  with  the  greatest  judgment;  and  that,  when 
I  am  ttill  better  acquainted  with  the  subject,  I  shall  discover  the 
Vol.  XXXIII,  No.  153.-— Notembbb,  1812.    N     neces* 
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necessily  of  ibis  variation  in  llie  situation  of  the  nectaries  :  foi 
there  is  not  any  tiling  more  sulking  in  dissecting  plaul;,  than 
tiie  simplicity  and  ea«e  Willi  which  the  cause  is  discovered  in 
the  effect.  As  a  specimen  of  the  nectary  in  the  ca!yr,  I  shall 
give  the  slock  (pi.  iv,  tig.  ! ,)  Here  the  two  opposite  leaves 
serve  as  the  hidden  nectary,  and  the  excrescence  fllieriialing  ihe 
stamen  forms  the  open  one.  Fur  an  ecaaiple  of  ihe  nectary 
in  [he  corolla,  I  shall  give  the  frililiaria  :  in  this  a  sort  of  basin, 
fig.  2,  corresponds  with  the  secret  nectary  under  the  seed- 
vessel.  In  the  stamen  it  is  cither  at  the  tioitom  of  ilie  fila- 
ment, fig.  3,  AA,  or  joined  in  a  more  conspicuous  manner,  as 
■17  in  the  in  the  corn  flower,  fig.  4,  BB,  which  Is  diatioguished  by  many 
Sowrr.  curious  circumstances  peculiar  to  itself,  which  I  shall  enlarge 
upon  another  time,  wben  1  ^ive  the  dissection  of  ihe  sta- 
men. In  all  pentaiidria  digynia  plants,  we  have  examples  of 
the  nectary  joined  to  the  pistil  and  seed-vessel,  as  at  lig.  5  : 
CC  being  the  open,  and  DD  th«  closed  nectary.  Here  we  also 
see  a  proof  of  that  brilliant  while  matter,  which  alwaj-s  an- 
nounces ibe  luscious  juice.  1  shall  present  also  one  example j)f 
a  plant  having  iis  seed-vessel  above,  in  the  passion-flower,  fig.  6, 
Here  ihe  nectary  is  sure  to  be  placed  in  tlie  following  manner  : 
the  open  one  at  EE,  the  closed  one  at  F,  perfectly  secreted  from 
all  danger,  yet  corresponding  with  the  other  nectary,  and  free 
locommnuicate  its  juices  for  the  benefit  of  the  seeds,  and  re- 
pairing any  eicess  of  evaporation  lost  on  tbe  siigmn.  The 
lecret  nectary  in  the  iris  I  have  already  shown  to  be  a  species  of 
well,  see  fig.  ?,  from  H  to  H,  while  the  corners  of  the  trough 
in  the  flower  are  seen  at  H.  Tlie  secret  nectary  in  the  gera- 
nium is  shown,  fig.  b,  from  K  to  K  ;  and  the  open  one,  a 
trough  round  [be  pislil  at  LL.  The  two  nectaries  in  ibe  sileno, 
xucubalii,  lychnis,  &c.,  are  displayed  al  fig.  g  :  MM  being  the 
(ccret  one,  NN  the  open  nectary.  Those  in  all  flowers,  which 
have  uncovered  seeds,  are  seen  at  fig.  JO  ;  PP  the  open  one, 
00  the  secreted  box,  1  have  avoided  giving  those  moat  cpm- 
nionly  known,  as  I  preferred  llie  nectaries  which  have  not  yel 
been  noticed  by  botaaists,  to  show  more  ccriainly,  ibat  iwo  art 
"■  foundindilferenily  ina///i/an(j. 

Concluiion  of     I  shall  now  conclude  my  letter  with  a  few  words  on  the  mc-| 
(lit  iubjwi,     chanical  properties  of  the  nectary.    There  is,  I  believe,  no  Dec-| 

Itary,  thai  lias  r.ot  the  power  of  giving  ot«  its  juices,  or  retainingi 
lliem!; 
u 
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them.  In  the  delphiniom^  fig.  11^1  have  seen  it  when  almost 
/oil  and  turning  down,  still  retain  its  liquid  ;  nor  could  I  at  firsl 
conceive  how  this  was  managed^  till,  on  dissecting  it^  I  foand 
that  there  was  an  inner  lining,  which  contracted  at  R,  when  the 
round  part  was  much  distended ;  and  thus  prevented  the  eipen-> 
ditnre  of  its  juices.  At  fig.  5,  the  nectary  has  not  only  the 
power  to  retain  its  juices^  but  to  throw  or  eject  them  on 
the  stigma ;  which  I  have  repeatedly  seen  it  do  on  a  warm 
sonny  day.  I  have  before  observed  how  uncommonly  per-* 
feet  the  mechanism  is  in  most  flowers  in  very  hot  weather, 
when  the  spiral  wire  seems  full  of  vigour,  and  all  its  various 
oflicet  are  shown  with  double  force.  It  is  on  such  a  day  the 
liquid  of  the  pistil  melts  the  pollen  with  mote  ease  |  for  in  ge- 
neral the  drop  appears  on  the  stigma  but  one  hour,  and  then  re- 
tirei.  This  also  is  the  mechanism  of  the  pistil  |  the  curious 
motioo  in  the  nectary  of  the  ranunculus  is  known  to  a  few  ^ 
tlieletf,' which  is  formed  to  cover  it,  always  encloses  it  tight  if 
the  wind  blows,  but,  on  the  contrary,  admits  the  rays  of  the 
SOD  to  it,  if  it  is  a  Jine  warm  day.  There  cannot  be  a  more  ex- 
oeUnit  barometer,  for  it  will  denote  each  cloud  and  each  change  ^ 

of  the  atmosphere  ;  and  there  are  many  flowers  which  draw  on, 
and  put  off  their  cover,  whenever  a  threatening  cloud  appears.  Mechanical 
Id  watching  flowers  very  exactly,  it  is  really  a  perpetual  source  of  ^^^^^'^  ^^  th* 
astooishroent — the  varying  mechanism  is  so  great,  that  no ,  per- 
son who  would  take  the  trouble  of  sitting  k>y  a  plant  for  a  few 
boors,  could  ever  after  adroit  a  doubt  of  its  being  governed  by 
the  mechanical  powers. 

Yoar  humble  Servant, 

AGNES  IBBETSON. 


III. 

Ckamcol  Researches  on  the  Blood,  and  some  other  animal 
Fluids.  By  W.  T.  Brands,  Esq.  F.  R.  S.  Communicated 
ioihe  Society  for  the  Improvement  of  animcU  Chemistry,  and 
hy  them  to  the  Royal  Society, 

(Concluded  from  p.  32. J 
Researches  on  the  colouring  matter  of  the  blood. 
1.  nriO  procure  this  substance  for  experiments,  I  generally  Method  of  cd- 
JL    employed  venous  blood,  wh?cb  had  been  stirred  during  l^cttng  tht  cit- 

N  3  iu 
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louriuj  miitcr  Us  coagulation  ;  the  iibrina  is  llms  remoTcd,  aoil  the  colouring 
of  bloud.         matter  difRjsedilirough  the  serum,  from  which  it  gradually 
subsides,  being  difSculily  soluble  in  that  fluid;  on  decanting 
off  the  supernatant  serum,  the  colouring  matter  remains  in  a 
very  concentrated  form.     When  other  modes  "of  procuring  it 
were  employed,  they  will  bu  particularly  mentioned  ;  but  as  I 
have  not  found   the  serum  which  ia  retained  interfere  much 
with  the  efiecLt  of  various  agents  upon  the  colouring  principle, 
the  method  just  noticed  was  commonly  adapted. 
It   appran  (o     '■^-  WfacD  the  Colouring  matter  thos  collected  ia  microsco* 
commof  Elo-prcahy  examined,  it  seems,  as  Lewenhoeck  tirst  observed*. 
'  to  consist  of  minute  globules.     These  are  usually  described  m 

not  tolublc  In  fioluble  in  valer,  a  circumstance  which  my  own  observations 
water,  led  me  lo  doubt,  and  which  the  more  accurate  experiments  of 

Dr.  Young,  an  account  of  which,  intended  for  publication,  be 
has  kindly  permitted  me  to  penisi%  have  completely  disproved, 
though  the  3.  Tile  elleci  of  water  upon  the  red  globules  is  to  dissolve 

orinciol'^'       their  colouring  matter,  the  globule  itself  remaining  coIoiirJow, 
ihem  is.  and,  according  to  Dr.  Young,  floating  upon  thesurface. 

The  acueoiti        '^'''^  aqueous  iolution  ia  of  a  bright  red  colour,  and  not  very 
wluiion  dc-    prone  to  putrefaction.     When  heated,  it  remains  unaltered  at 
™po«!d  by  lemptraiures  below  190°  or  200"  Fahrenheit ;  at  higher  tem- 
peratures it  becomes  turbid,  and  deposits  a  pale    brown  sedi- 
ment:  if  in   this  state  it  be  poured  upon  a  filter,  the  water 
passes  through  without  colour,  so  that  exposure  to  heal  not 
only  destroys  the  red  tint,  but  tenders  the  colouring  matter 
insoluble  in  water. 
■Icobol   and         Alcohol  and  sulphuric  ether  added  to  this  solution  also  rcn- 
ether.  Jet  it  turbid,  and  when  these  mixtures  were  filtrated,  a  colour- 

lessand  transparent  li^uorwas  obtained. 
The  precipi-  *,  The  matter  remaining  upon  the  filter  was  insoluble  in 
tfljf  panly  jo-  water,  in  alcohol,  and  in  sulphuric  ether  ;  but  wljen  digested 
'in  dilute  muriatic  or  sulphuric  acid,  a  portion  was  taken  up 
forming  a  brown  solution.  I  regard  this  soluble  portion  M  a 
modification  of  the  colouring  matter  produced  by  the  opera- 
tion of  heat  1  the  insoluble  residuum  had  the  properties  of 
albumen. 

■  HiUcr,  Hem.  Phyiioloj,  Vol.  I,  p.  SI. 
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6,  Effects  of  Adds  on  the  colouring  Mailer. 

A.  Muriatic  acid,  poured  upon  the  colouring  matter  of  the  The  colouring 
bloody  renders  one  portion  of  it  nearly  insoluble,  and  of  a  matter  treated 
bright  brown  colour  :  another  portion  is  taken  up  by  the  acid,  ^c'^]".  *"""*" ^ 
ifxmxng  a  dark  crimson  solution  when  viewed  by  reflected 
iigbt  J  but  when  examined  by  transmitted  light,  it  has  a  green- 
ish hue. 

This  solution  remains  transparent,  and  its  colour  is  unim- 
paired by  long  exposure  to  light,  either  in  contact  with  the 
air,  or  when  kept  in  close  vessels.  At  its  boiling  temperature 
the  colour  ts  also  permanent. 

Infusion  of  galls  produces  no  change  in  this  muriatic  solu- 
tion, nor  is  its  colour  affected  by  carbonated  alkalis,  even  when 
added  in  considerable  ^cess. 

It  is  rendered  brown  red  by  supersaturation  with  caustic 
potash,  but  not  with  soda,  or  ammonia  :  these,  and  especially 
the  latter,  rather  heighten  its  colour. 

When  considerably  diluted  with  water  its  original  colour  is 
much  impaired,  and  the  green  hue,  which  it  always  exhibits 
by  transmitted  light,  becomes  more  evident. 

In  preparing  this  solution,  I  frequently  employed  the  coagu- 
loin  of  blood  cut  into  pieces,  and  digested  in  equal  parts  of 
muriatic  acid  and  water,  at  a  temperature  between  \5QP  and 
200*.  In  three  or  fouc  hours  the  acid  was  poured  off,  and 
filtrated.  The  clear  solution  was  in  all  respects  similar  to  that 
above  described,  although  before  filtration  it  appears  of  a  dirty 
brown  colour. 

I  evaporated  a  portion  of  this  muriatic  solution  in  a  water- 
bath,  to  dryness ;  it  retained  its  colour  to  the  last,  and  left  a 
transparent  pellicle  upon  the  evaporating  basin,  of  a  dirty  red 
colour :  this,  when  redissolved  in  muriatic  acid,  acquired  its 
former  tmt,  but  the  colour  of  its  aqueous  solution  was  nearer 
brown  than  red. 

B.  Sulphuric  acid,  diluted  with  eight  or  ten  parts  of  water,  withiulphi- 
forms  an  excellent  solvent  of  the  oolouring  principle  of  the  nc : 

blood. 

It  may  be  employed  in  a  more  concentrated  state,  but  th6 
bright  colour  of  the  solution  is  in  this  case  apt  to  be  impaired  ; 
and  whea  more  largely  diluted  with  water,  its  action  is  ^lo^lr 

and 
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flnd  ancerlain.  Either  the  sediment  of  ihe  colouring  matter 
froii)  the  lerum,  or  ihc  crastamenmm  of  ihc  blixji),  may  be 
in  differently  employed  in  forniiiig  these  solutiunii. 

When  (liliiti!  sulphuric  acid  i«  added  to  the  colouring  mat- 
ter, it  renders  it  shghlly  purple  i  and,  if  uolieat  be  applied, 
tbc  aciJ,  when  poni'ed  off  and  filtered,  ii  colnurless ;  so  ihat 
dilute  sulphuric  acid,  when  cold,  does  not  dissolve  this  coIouk 
ing  principle. 

One  part  of  the  crassamentum  of  blood  cm  into  pieces  was 
put  into  a  mairais  placed  in  a  sand  hent,  with  about  three  parti 
of  dilute  sulphuric  acid.  It  was  kept  for  twelve  hours  in  a 
temperature  never  exceeding  212",  nor  below  100",  After 
twenty-four  bours  the  acid  »3$  filtered  off,  and  it  exhibited  a 
beautiful  bright  lilac  colour,  not  very  inicusc,  and  tainted  with 
green  when  viewed  hy  transmitted  light. 

Thia  solution  is  nearly  ss  permanent  as  that  in  the  muriatic 
acid.  Some  of  it,  which  has  been  kept  for  a  month  jo  an  open 
vessel,  often  exposed  to  the  diivct  rays  of  the  sun,  ii  very  tittle 
altered. 

When  diluted  with  two  or  three  times  its  bulk  of  water, 
the  lilac  tint  dis.ipjiears,  and  the  mixture  is  only  slightly  green. 

When  exposed  to  heat,  ihe  colour  gradually  changes  as  (be 
acid  becomes  more  concentrated  by  evaporation,  and  when  re- 
duced to  about  half  its  bulk,  the  lilac  hue  is  destroyed. 

The  solutions  of  pure  and  carbonated  alkalis,  when  added  in 
excess,  convert  the  colour  of  this  sulphuric  solution  to  brownish 
red  ;  but  in  smaller  quantities  Oiey  merely  impair  it  by  dilution. 
C.  Nitric  acid,  even  much  dduted,  b  inimical  to  the  colour- 
ing matter  of  the  blood. 

A  few  drops  added  lo  the  muriatic  or  sulphuric  solution! 
gradually  convert  their  colour  to  a  bright  brown,  and  larger 
tjnantiiies  produce  (he  same  change  immediaiely. 
~  The  action  which  thii  acid  exerts  upon  the  colouring  matter 
under  other  cireumsiances  is  nearly  similar,  and  always  at- 
tended with  its  decomposition,  so  that  my  attempts  to  procure  a 
red  solution  in  this  menstruum  uniformly  failed  of  success. 

D.  Acetic  acid  dissolves  a  coo siderable  quantity  of  the  co- 
louring matter  of  the  blood  ;  the  solution  is  of  a  deep  cherry 
red  colour.  When  somewhat  diluted,  or  when  observed  io 
lubes  of  about  a  quarter  of  an  luch  bore,  this  solution  appears 

per. 
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perfectly  green  by  transmitted  light.      In  its  other  habitudes  it 
oearly  resembles  the  muriatic  solution. 

E.  The  solution  of  the  colouring  matter  in  oxalic  acid  is  of  ^{^j^.  ^^^' 
a  brighter  red  than  those  hitherto  noticed  -,  that  in  citric  acid  tartaric. 
is  very  similar  to  the  acetic  solutioUj  and  with  tartaric  acid  the 
compound  somewhat  inclines  to  scarlet.      All  these  solutions 
exhibit  the  green  hue^  to  which  J  have  so  often  alluded^  in  a  re- 
markable degree. 

6.  Effects  of  AHalis  on  the  colouring  Principle  of  the  Blood. 
The  caustic  and  the  carbonated  alkalis  form  deep  red  sola-  Action  of  the 
tions  of  this  substance,  which  are  extremely  permanent.  colouriBEprii^ 

1.  Solutions  of  pure  potash,  and  of  the  subcarbonate,  take  ciple. 
up  a  large  proportion  of  the  colouring  matter  of  the  blood. 
The  intensity  of  the  colour  of  this  solution,  whev  concentrated, 

is  such,  that  it  appears  opaque,  unless  viewed  in  small  masses,  or 
in  a  diluted  state,  when  it  is  of  a  bright  red  colour. 

2.  In  soda  and  its  subcarbooat^  the  solutiop  has  more  of  a 
crimson  hue,  which  colour  is  extremely  bright  in  its  concen- 
trated state. 

3.  The  solution  in  liquid  ammonia  approaches  nearer  to 
scarlet  than  that  in  which  the  fixed  alkalis  are  employed. 

4.  When  these  alkaline  solutions  are  supersaturated  with 
muriatic  acid,  or  with  dilute  sulphuric  acid,  they  acquire  a 
colour  nearly  similar  to  the  original  solutions  in  those  acids, 
which  have  been  above  described. 

5.  Nitric  acid,  added  in  small  quantities,  or  even  to  satura- 
tion of  the  alkaline  menstruum,  heightens  the  colour  of  the 
three  compounds  3  but  when  there  is  a  slight  excess,  a  tint  of 
orange  is  produced,  which  soon  passes  into  bright  yellow. 

6.  The  alkaline  solutions  may  be  evaporated  nearly  to  dry- 
ness without  losing  their  red  colour  5  during  the  evaporation  of 
the  ammoniacal  solution,  the  alkali  flies  off,  and  a  brown  red 
solution  of  the  colouring  matter  in  water  remains. 

Having  ascertained  the  above  facts  respecting  the  cqlouring  Examination 
principle  of  the  blood,  1  next  proceeded  to  examine  how  far  it  oJ^^«aflinitiM 
was  susceptible  of  entering  into  those  combinations  which  are  iog  matter, 
peculiar  to  other  varieties  of  colouring  matter. 

These  experiments  I  shall  detail  in  the  order  in  which  they 
were  made. 

1.  Some 
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Alumioe  doei      '  *  ^otne  pure  diamine  was  added  to  a  concentrated  aqueous 

not  fonn  a      solution  of  the  colouring  matter  of  the  blood,  and  after  twenty- 

wUrit!^"^'     four  hours,  the  mixture,  which  had  been  frequently  agiiated 

during  that  period^  was  poured  upon  a  filter,  and  the  residuum 

washed  with  hot  distilled  water. 

TThe  filtrated  liquor  bad  lost  muph  of  its  original  colour ; 
the  alumine  had  acquired  a  re4  tinge  ;  it  was  dried  at  a  tem- 
perature between  /CP  and  80^  during  which  it  became  brown. 
2.  Two  hundred  grains  of  alum  were  dissolved  in  four 
fluid  ounces  of  a  solution  of  the  colouring  matter,  similar  to 
that  employed  in  the  last  experiment.  The  colour  of  the  com*^ 
pound  was  bright  red.  Liquid  ammonia  was  added,  and  the 
precipitate  collected,  and  carefully  dried.  -  It  was  ot  a  dirty 
red,  and  after  some  days  exposure  to  light,  became  nearly 
brown. 

From  these,  and  other  experiments,  which  I  have  not  thought 
it  necessary  to  detail,  it  apiyean  that  alumine  will  not  form  a 
permanent  red  compound  with  the  colouring  principle  of  the 
blood  ',  I  was  therefore  next  induced  to  employ  oxide  of  tin. 
Muriate  of  tia      3.    Fifty  grains  of  crystallized  muriate  of  tin  (prepared  by 
combined  with  boiling  tin  filings  in    muriatic    acid,    and    evaporating    the 
'  solution)   were  dissolved  in  four  ounces  of  the  solution  of 

colouring  matter,  which  immediately  assumed  a  purple  tint, 
and  became  afterward  brown.  It  was  diluted  with  twice  its 
bulk  of  water,  and  put  aside  in  a  stopped  phial.  On  examin- 
ing it  three  days  afterward,  a  small  quantity  of  a  bright  red 
powder  was  observed  at  the  bottom  of  the  phial,  which  proved 
to  consist  of  the  colouring  principle  combined  with  the  metallic 
oxide.  A  portion  of  this  compound,  which  has  been  kept  in 
water  for  some  weeks,  has  undergone  no  change  of  colour ;  but 
when  dried  by  exposure  to  air,  it  loses  its  brilliant  tint,  and  be* 
comes  of  a  dull  red  hue. 
and  the  acid  To  a  compound  solution  of  muriate  of  tin  a^d  colouring 
separated.  matter,  similar  to  that  employed  in  the  last  experiment,  I 
added  a  sufficient  quantity  of  solution  of  pot  sh  to  decompose 
the  salt  of  tin.  The  precipitate  thus  obtained  was  collected, 
and  dried  by  exposure  to  the  air  of  a  warm  room.  It  was  of 
a  dull  red  colour,  and  has  undergone  no  apparent  change  by 
exposure  to  the  joint  action  of  light  and  air  for  three  weeks. 

4.  Find- 
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4.  Finding  that  stipertartrate  of  potash  exalted  the  colour  Attempt  to 
of  the  bloody  I  endeavoared  to  form  a  compound  of  it  with  ^j^  iupcmr* 
that  substance  and  oxide  of  tin^  and  thus,  in  some  measure,  to  trateof  poca&h^ 
imitate  the  process  in  wfajch  cochineal  is  employed  for  the  pro-  *J"    ^  •   *  ^ 
duct  ion  of  scarlet  dye ;  but  although  a  bright  red  compound  is 
produced^  when  it  is  dried  at  a  very  moderate  temperature  its 
colour  becomes  similar  to  that  of  the  other  combinations  which 
I  baFe  described. 

These  experiments  1  repeated  in  various  ways,  occasionally  The  cxpcn- 
applying  the  salt  of  tin  as  a  mordant  to  woollen  cloth,  linen,  "^^'^  varied, 
&c. }  but  the  brilliancy  of  the  colour  was  never  permanent. 

3.  Having  observed  that  infusion  of  galls  and  decoction  of  Oak  bark  use4 
oak  bark  do  not  impair  the  colour  of  the  blood,  I  conceived  **  *  mordant, 
that  solution  of  tannin  might  answer  the  purpose  of  a  mordant, 
£s  It  is  effectually  employed  by  dyers  in  giving  pera)an^uce  to 
some  of  their  red  colours. 

I  accordingly  impregnated  a  piece  of  calico  with  decoction 
of  oak  bark,  and  afterward  passed  it  through  an  aqueous  solu^ 
tion  of  the  colouring  matter  of  blood.  When  dry,  it  wai 
of  a  dirty  red  colour,  nearly  similar  to  (hat  which  would  have 
been  obtained,  had  no  mordant  been  applied  :  when,  however, 
an  alkaline  solution  of  the  colouring  matter  was  employed,  the 
colour  was  equal  to  that  of  a  common  madder  red,  and  as  far  as 
I  have  been  able  to  ascertain,  it  is  permanent. 

6.  A  solutioaof  superacetite  of  lead  was  impregnated  with  Oxide  of  le«d^ 
the  colouring  matter  of  the  blood.     The  compound  was  bright 

red  :  np  spontaneous  change  took  place  in  it,  and  on  the  addi- 
tion of  an  alkali  a  white  precipitate  was  formed,  the  fluid  re^* 
tainingits  former  tint. 

From  this,  and  other  experiments,  in  which  it  was  attempted 
to  combine  oxide  of  lead  with  the  colouring  matter  of  the 
blood,  it  would  appear,  that  there  is  no  attraction  between  these 
two  substances. 

7.  The  most  effectual  raordarKs,  which  I  have  discovered  for  Solution  <^ 
this  colouring  matter,  are  some  of  the  solutions  of  mercury,  °»«'cury. 
especially  the  nitrate,  and  corrosive  sublimate. 

Ten  grains  of  nitrate  of  mercury,  (prepared  with  heat,  and  Nitrate  of  the 
containing  the  red  oxide)  were  dissolved  in  two  fluid  ounces  of       ®"«*i  *"4. 
a  solution  of  the  colouring  matter  of  the  blooi.      After  some 
hours  a  deep  red  compound  was  deposited,  coasisting  chiefly  of 
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the  metallic  oxide  combined  with  the  colouring  matter,  and  a 
small  portion  of  coagulated  albumen.     The  remaining  fluid 
bad  nearly  lost  its  red  colour. 
ef  the  black.       The  nitrate  of  mercury  containing  the  black  oxide  produces 
nearly  similar  effects,  excepting  that  the  colour  of  the  com- 
pound is  of  a  lighter  red. 
Corrosive  8ub«      When  corrosive  sublimate  is  added  to  the  solution  of  the 
iuuate.  colouring  matter,  its  lint  is  instantaneously  brightened,  and  it 

becomes  slightly  turbid  from  the  deposition  of  albumen.      If 
this  be  immediately  separated  by  a  filter,  the  liquor  which 
passes  through  gradually  deposits  a  deep  red  or  purplish  insolu- 
ble precipitate,  and  if  it  now  be  again  filtrated  the  liquid  is  co- 
lourless, the  whole  of  the  colpuring  principle  being  retained  in 
the  comix)und  which  remains  upon  the  filter. 
These  saitt         By  impregnating  some  pieces  of  woollen  cloth  with  solution 
vftcd  as  rtor.   ^f  nitrate  of  mercury,  or  of  corrosive  sublimate,  and  after- 
ward steeping  them  in  an  aqueous  solution  of  the  colouring 
^  matter  of  the  blood,  I  succeeded  in  giving  them  a  permanent 
red  tinge,  unalterable  by  washing  with  soap  ;  and  by  employing 
the  ammoniacal  solution  of  the  colouring  matter^  calico  aad 
linen  may  be  dyed  with  the  same  mordant. 

In  these  experiments  J.  was  much  satisfied  by  the  complete 
separation  of  the  colouring  matter  from  its  solutions^  which 
after  the  process  were  perfectly  colourless. 

VJL   Some  Remarhs  on  the  preceding  experimental  Details. 

Analogy  be-       From  the  experiments  related  in  the  second  section  of  this 

ImiTof  chvfe'  P^P^^*  ^'  appears,  that  sulphuric  acid  efifects  changes  upon  the 

and  cutd  of     coagulum  of  chyle,  similar  to  those  which  Mr.  Hatcbett  has 

""^"^  observed  to  result  from  the  action  of  diluto  nitric  acid  upon 

the  coagulated  white  of  egg.      This  last  substance,  however, 

IS  not  convertible  into  gelatine  by  means  of  sulphuric  acid, 

whereas  in  these  respects  the  curd  of  milk  resembles  that  of 

chyle  :  this  circumstance^  as  well  as  the  more  ready  solubility 

of  the  coagulum  of  chyle  in  dilute,  than  in  concentrated  acids, 

points  out  a  strong  analogy  between  these  two  bodies. 

Sweet  taste  of     The  sweet  taste  of  chyle  naturally  suggested  the  idea  of  its 

^y'**  containing  sugar* ;  but  I  am  not  aware  of  any  direct  experi- 

^  •  Fordycc  en  Digestion,  2d  Edition,  p.  121. 

ments 
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ments  which  have  demonstrated  its  existence,  and  have  there- 
fore  detailed  minutely  such  researches  as  I  have  been  enabled 
to  make  upon  the  subject,  hoping  at  somis  future  period  to  ren- 
der them  more  complete. 

The  experiments  to  prove  the  nonexistence  of  gelatine  in  ko  gelatine  Iq 
the  serum  of  blood  will,  I  trust,  be  deemed  sufficiently  deci-  blood, 
nve  :  they  show,  that  that  abundant  proximate  principle  of 
anicnals  is  not  merely  separated  from  the  blood,  in  which  it  ha9 
been  supposed  to  exist  ready  formed,  but  that  i^  is  an  actual  pro-  It  is  a  product 
doctof  secretion.  ^  of  secretion. 

The  proportion  of  iron  afibrded  by  the  incineration  of  seve-  The  blood 
ral  varieties  of  animal  coal  is  much  less  considerable  than  we  [j°J]^**J^j^  *^j^^ 
have  been  le^  to  expect,  and  the  experiments  noticed  in   the  this  not  pecu- 
fifth  section  show,  that  it  is  not  more  abundant  in  the  colouring  ^Yrt^ 
matter  of  the  blood,  than  in  the  other  substances  which  were 
•ubmitted  to  examination ;  and  that  traces  of  it  may  be  dis- 
corered  in  the  chyle,  which  is  white,  in  thp  servim^  and  in  the 
vasbed  crassamentum  or  pure  fibrina. 

The  inferences  to  which  I  have  alluded  in  the  first  section  of  Th^e  colouring 
this    paper  are  strongly  sanctioned  by   these  facts,  and  co-  P^??^**  °^  * 
incide  with  the  opinion,  which  has  been  laid  before  the  Royal  tuie : 
Society  by  Dr.  Wells*,  respecting  the  peculiar  nature  of  the 
colour'mg  principle  of  the  blood,  and  support  the  arguments 
which  are  there  adduced. 

That  the  colouring  matter  of  the  blood  is   perfectly  inde-  independent 
pendent  of  iron,  is,  I  conceive,  sufficiently  evident  from  its  ®^  *"*"  • 
general  chemical  habitudes,  and  it  appears  probable  that  it  and  probably 
may  prove  more  useful  in  the  art  of  dying,  than  has  hitherto  UJ^yinz  *^^"^ 
been  imagined,  since  neither  the  alkalis  nor  the  acids  (with 
the  exception  of  the  nitric)  have   much   tendency  to  alter  its 
hoe.     The  readiness,  too,  with  which   its  stains  are  removed 
from  substances  to  which  no  mordant  has  been  applied,  seem  to 
render  it  peculiarly  lit  for  the  purposes  of  the  calico -printer*. 
J  have  not  extended  these  experiments,  nor  have  I  had  them 
repeated  on  a  sufficient  scale  to  enable  me  to  draw  more  ge- 
neral conclusions  respecting  the  possibility  of  applying  them 
with  advantage  in  the  arts  :  this  would  havp  led  me  into  too 

•  Phil.  Trani.  1797. 

wide 
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wide  a  fields  and  one  not  immediately  connected  with  the  ob* 
jects  of  this  society  :  the  subject,  however,  appears  important. 
So  employed         It  is  not  a  little  remarkable,  that  blood  is  used  by  the  Arme- 
niani.*       °*^  "'^"  dyers,  together  with  madder,  in  the  preparation  of  their 
finest  and  most  durable  reds^,  and  that  it  has  even  been  found 
a  necessary  addition  to  insure  the  permanency  of  the  colour}-. 
This  fact  alone  may  be  regarded  as  demonstrating  the  non- 
existence of  iron  as  the  colouring  principle  of  the  blood,  for  the 
compounds  of  that  metal  convert  the  red  madder  to  gr^y  and 
black. 
Mrnitri^  While  engaged  in  examining  the  colouring  matter  of  the 

^H*<|.  blood,  I  received  from  Mr.  William  Money,  house  sargeoa  to 

the  general  hospital  at  Northampton,  some  menstruous  dis« 
'charge,  collected  from  a  woman  with  prolapsus  uteri,  and 
consequently  i>erfectly  free  from  admixture  of  other  secre- 
tions.     It  had  the  properties  of  a  very  concentrated  solution  of 
the  colouring  matter  of  the  blood  in  a  diluted  serum,   and 
afforded  an  excellent  opportunity  of  corroborating  the  facts 
respecting  this  principle,  which  have  been  detailed  in  the  pre- 
ceding pages.     Although  I  could  detect  no  traces  of  iron,   by 
the  usual   modes  of  analysis,  minute  portions  of  that  metal 
may,  and  probably  do  exist  in  it,  as  well  as  in  the  other  animal 
fluids  which  I  have  examined  ;  but  the  abundance  of  colouring 
matter  in   this  secretion  should  have  afforded  a  proportional 
quantity  of  iron,  did  any  connection  exist  between  them.      It 
has  been  observed,  that  the  artificial  solutions  of  the  colouring 
matter  of  the  blood,  invariably   exhibit  a  green  tint  when 
viewed  by  transmitted  light :  this  peculiarity  is  remarkably  dis- 
tinct in  the  menstruous  discharge^. 
Rapid  repro-       ^  ^^P®  *^^^  some  of  the  facts  furnished  by  the  above  expe- 
♦fuction  of  per- riments  may  prove  useful  to  the  physiological   inquirer:  they 
fret  blood.       account  for  the  rapid  reproduction  of  perfect  blood  after  very 
copious  bleedings,  which  is  quite  inexplicable  upon  that  hypo- 
thesis which  regards  iron  as  the  colouring  matter,  and  may 

•  Tooke*8  Russian  Empire,  Vol.  Ill,  p.  497. 

f  AikiD*8  Dictionary,  Art,  Dying,  and  Philos.  Magazine,  Vol.  XVIII. 

I  I  could  discover  no  globules  in  this  fluid ;  and  although  a  very  slight 
degree  of  putrefaction  had  commenced  in  it,  yet  the  globules  otwerved 
ia  the  blood  would  not  have  been  destroyed  by  so  trifling  a  change. 

5  perhaps 
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perhaps  lead  to  the  solution  of  some  hitherto  unexplained 
phenomena  connected  with  the  function  of  respiration.  There 
can,  I  think,  be  little  doubt,  that  the  formation  of  the  colouring  Formation  of 
matter  of  the  blood  is  connected  with  the  removal  of  a  portion  mtttcr?"^^ 
of  carbon  and  hidrogen  from  that  fluid,  and  that  its  various 
tints  are  dependent  upon  such  modifications  of  animal  matter, 
and  not,  as  some  have  assumed,  upon  the  different  states  of 
oxidizement  of  the  iron  which  it  has  been  supposed  to  contain. 


IV. 

Eemarkalle  Effects  of  the  spontaneous  Rise  and  Overflow  of 
heated  Soap  Lie  in  a  metallic  Pump.  In  a  Letter  from 
R,  B.  w'Uh  Remarks  by  IK  N. 

To  Mr,  Nicholson. 

SIR, 

I  WAS  much  pleased  at  the  sight  of  your  advertisement  on  ^ndex  to  tht 
the  wrapper  of  your  last  number,  in  which  you  promise  an   ^™*  ' 
extensive  Index  to  the  whole  Journal.     I  have  sent  my  sub- 
•cription  to  the  publisher  ;  and,  as  an  old  correspondent,  who 
has  been  your  disciple  from  the  very  first,  I  think  it  incumbent 
OQ  me  to  look  round  for  a  few  philosophical  facts,  and  give  my 

assistance  to  your  work  as  far  as  my  ability  may  extend.  I  won-  Phdoiopby  of 
--  ,  ,  1  ...  ..  aworkihop. 

oer  that  you,  who  are  known  to  be  so  mtimately  acquainted 

with  the  practice  of  all  our  manufactures,  have  never  given  us 
a  detail  of  what  may  be  called  the  philosophy  of  a  workshop. 
Id  the  daily  performance  of  manipulations,  and  the  adoption  Introductory 
of  expedients  to  ensure  success,  the  manufacturer,  by  the  chance  '*"**'"  • 
of  events,  and  under  the  necessity  cf  making  repeated  trials, 
is  cootinually,  and  for  the  most  part  unconsciously,  avail- 
ing himself  of  the  tenacities,  the  toughness,  the  brittleness,  the 
excitement  and  conducting  of  heat,  the  production  and  conden- 
sation of  elastic  fluids,  the  statical  and  hydrostatical  powers,  ^vith 
the  chemical  energies  of  bodies,  in  such  a  variety  of  ways,  as 
woold,  and  often  does,  afford  the  most  certain  instruction  to 
theorists,  and  not  unfrequently  the  means  of  improving,  in  r6- 
tnm^  the  very  art  under  contemplation.  I  write  these  reflec 
tioQS  as  they  flow  from  my  pen,  and  as  a  kind  of  preface  to  a 

fact 


190  SPONTANEOUS   RISE   OF  HOT  LIE   IN   A    PUMP. 

fact  with  which  I  find  myself  embarrassed.      You  have  often 

obliged  your  correspondents  with  disquisitions  or  investigations 

in  cases  like  the  present.    Whether  this  may  lead  to  any  useful 

result  beyond  the  mere  fact,  I  know  not :  I  am  sore  you  will 

admit  it  to  be  curious  ;  and  if  you  have  not  seen  it>  I  beg  you 

will  take  the  trouble  to  do  so,  and  oblige  me,  and  your  other 

readers,  with  your  opinion  of  its  cause. 

Description  of     Some  time  ago  I  visited  an  extensive  soap  manufactory,   in 

a   boiler  con-  which  there  were  several  large  boilers,  each  capable  of  holding 

^^g  soap  an    ^  ^^^^  of  soap.     One  of  them  was  in  a  state  to  have  the  lie 

drawn  ofF  from  beneath  the  soap,  which  formed  a  fluid  mass 

between  three  and  four  inches  thick,  above  a  depth  of  perhaps 

and  a  copper  ^^^^  ^^^^  °^  '*^-     ^  speak  from  memory  throughout.     There 
pump  to  was  a  wooden  back  or  vessel  on  one  side  to  receive  the  lie,  and 

Iie*Trom  be  *  ^  copper  pump  was  lowered  down  into  the  boiler  from  a  situa- 
ueath  the  soap,  tion  in  which  it  had  hung  suspended  above  by  a  tackle.     I  think 
the  barrel  of  the  pump  might  be  about  four  inches  in  diameter, 
terminating  in  a  small  copper  cistern  at  top,  with  a  spoutof  about 
three  inches  bore,  proceeding  froni  one  side  of  the  cistern  close  to 
its  bottom.     I  do  not  remember  whether  the  pump  was  primed 
or  not,  but  I  think  not,  and  suppose  it  may  have  had  metallic 
valves,  and  perhaps  a  hempen  packing,  instead  of  leather,  which 
could  not  be  used  with  soap  lie.      The  pump  was,  I  doubt  not, 
lowered  so  as  to  rest  on  the  bottom  of  the  boiler,  for  it  could 
not  else  have  been  steady — and  a  workman  began  to  pump. 
When  the  hot  '^^^  ^'®  came  out  of  the  spout  in  a  stream  which  did  not  half 
lie  was  first     fill   the  bore,  and  it  fell  at  no  considerable  distance  from  the 
effect  was  not  *po"^'     During  the  whole  experiment  the  soap  and  the  lie  in 
remarkable,     the  boiler  appeared  level  and  motionless,  neither  circulating 
nor  showing  any  other  sign  of  its  high  temperature,  the  soap  at 
but  after  afew  ^op  preventing  even  the  steam  from  appearing.     But  after  a 
strokes  it         ygry  few  Strokes  the  lie^dashed  out  of  the  spout  with  a  sudden 
tancously,     '  noise,  and  flew  to  the  opposite  side  of  the  receptacle  in  a  stream 
hot,  smoking,  frothy,  and  filling  the  bore  of  the  spout.     The 
workman  left  off  pumping,  and  the  stream  continued  with  un- 
ceasing violence  and  raipidity.     I  was  astonished,  and  stood  gaz-> 
ing  at  this  striking  efiect,  my  mind  being  engaged  with  a  mix* 
ture  of  wonder  at  the  phenomenon  and  puzzle  at  its  continu* 
and  continued  "^g*  ^hen  the  apparent  cause  had  ceased  to  act.    But  after  a 
considerable  time^  I  turned  to  the  assistaats^  and  asked^^'  how  it 

was 
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was  to  be  stopped  >"      Three  men  immediately  catne  with 
bockets  of  cold  water,  which  they  dashed  against  the  pump,  *»W  coW  wat«r 
and  the  stream  immediately  slackened,  but  did  not  quite  cease,  against  ths 
It  was  recovering  strength,  and  I  have  no  doubt  would  have  pump. 
arisen  to  its  former  violence  if  a  fourth  bucket  of  water  had 
Dot  been  brought  in  time,  and  dashed  against  the  pump,  upon 
which  it  entirely  ceased.      These  are  the  facts  5  to  which  I  will 
only  add^  that  I  think  the  immersed  part  of  the  pump  was  be- 
tween three  and  four  feet,  and  the  spnut  might  have 'been   be- 
tween two  and  three  feet  above  the  surface  of  the  fluid  in  the 
boiler.      Why  hot  soap  lie,  in  these  or  any  other  circumstances, 
sboold  spontaneously  rise  and  run  with  violence  out  of  an  aper- 
ture more  than  two  feet  above  its  quiet  level,  is  an  event  upon 
which  I  cannot  make  even  a  probable  conjecture. 

I  am.  Sir, 

Your  obliged  Header, 

R.  B. 


Reply .  Vf.  N. 

Some  years  ago,  an  application  was  made  to  me  to  report  pro-  Account  of  m 
fessionally  upon  a  pump,  which  was  described  to  me ;  and  it  was  ^"jJJ^J  ^  J^ 
added,  that  it  produced  tjse  effect  9f  raising  water  to  a  greater  by  suctiou 
faetgbt,  by  what  is  called  suction,  than  33  or  34  feet.  My  report  j^Jg^er  ibaa  34 
was,  that  the  pump  was  a  bad  one,  and  that  it  was  incapable  of 
prodoctng  the  pretended  effect.      Some  time  afterward,  how- 
ever>  the  same  person  called  on  me,  and  said,  that  the  parties 
who  had  commissioned  him  to  apply  to  me  had  been  deceived 
by  the  inventor,  who  had  made  a  small  hole  in  the  suction-pipe. 
This  led  to  observation  on  my  part,  that  my  general   conclusion 
npoo  the  merits  of  the  pump  would  have  been  the  same,  if  this 
fact  bad  been  stated  along  with  the  others  3  but  that   it  would 
hare  been  accompanied  with  an  indication  of  the  time  and 
place  where  thit  trick  had  been  played  a  century  before  ;  which 
does  in  truth,  by  mixing  air  with  the  column  of  water,  enable 
it,  (because  upon  the  whole  lighter,)  to  rise  to  a  greater  height 
than  mere  water  3  but  that  the  effect,  taking  height  and  quantity 
iato  the  consideration,  would  be  less  than  that  of  a  common 

pump. 
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pump.  I  relate  (his,  not  because  I  infer  the  existence  of  anj 
trick  in  the  remarkable  fact  so  clearly  and  fully  described  by 
my  correspondent,  but  because  it  appears  to  indicate  the  solution. 
1  have  not,  however,  thought  the  analogy  so  perfect  as  to  pre- 
clude tlie  necessity  of  visiting  a  soapwork,  and  of  making  an 
experiment  which  secma  akogetber  to  clear  up  the  subject. 

The  fact!  at  the  soap  manufactory  were  precisely  as  he  de* 

scribes  them  ,  and  very  striking  indeed,  notwithstanding  my 

expectation  having  been  previously  raised  by  R.  B/s  description. 

The  course  of  reasoning  suggested  hy  thOn   were  as  follows  : 

Inferences  re       The  lie  and  melted  soap  upon  the  surface^  though  strongly 

gpcciiug  the     heated,  were  not  sufficiently  so  to  cause  steam  to  be  produced 

continued  rise  under  the  pressure  of  four  feet  of  fiuid,  added  to  that  of  the  at-- 

and  flow  of  the  mosphere.     But,  when  a  part  of  this  last  pressure  was  taken  oft 

Steam  was  first  ^Y  ^^^^  action  of  the  p  .mp,  the  fluid  in  contact  with  the  bottom, 

prodticed  un-   and  immediately  under  the  suction-pipe,  was  enabled  to  give  out 

vlcuum^Tthe  Steam  j  and  the  thin  portion  of  fluid  lying  between  the  metallic 

pump,  and      edge  of  the  pipe,  and  the  bottom  of  the  boiler,  would  be  more 

froinThe  thin  1'^'^'^^^^^^'^' ^^^'^P^^^*^  (it  being  a  well-known  fact,  that  such 
tpace  between  thin  ti]n)s  are  very  readily  converted  into  steam,  as  is  striking]/ 

tbe  bottom  of  gj^own  by  heaiingr  water  in  a  elass  vessel  with  a  small  metallic 
the  suction-  j  o  r>  , 

pipe,  and  of  bail  or  piece  of  glass  lying  in  it ;  most  of  the  bubbles  seeming 

the  boiler.        jq  spring  from  these  saiall  bodies.)      Tbe  procrressive   increase 
This  rendered         r      a  r  r     o 

the  column  in  of  steam  will  render  the  fluid  in  the  pump-barrel  frothy  and 
ibe  pump  lighter  than  llie  dense  lie  in  the  boiler;  and  as  soon  as  the 
caused* its  rise  reaction  of  its  specific  gravity  becomes  so  much  as  that  a  co- 
to  continue,  lurnn  of  the  whole  length  of  the  pump  shall  be  lighter  than  a 
column  of  the  dense  lie,  of  no  greater  length  than  answers  to 
the  depth  of  the  boiler,  this  last  will  predominate,  and  cause 
the  other  to  ascend  vviihout  the  aid  of  the  pump,  Ndw  the 
lirst  developemenl  of  the  steam  was  effected  by  tbe  action  of 
the  pump^  in  taking  off  atmospheric  pressure  ;  but  as  soon  as 
the  pump  becnme  very  hot,  and  the  steam  very  copious,  the 
pressure  oft  he  inclosed  column  may  be  conceived  to  have  become 
much  less  than  is  requisite  to  allow  the  continued  developement 
of  steam  ;  and  the  column  being  allowed  to  How  out  sidewayf^ 
instead  of  ever  rising  to  a  counterpoise,  the  diminished  pressure, 
and  also  the  afilux  ol*  the  hot  frothy  lie,  becomes  permanent. 
And  the  velocity  of  emission  will  be  governed  by  the  height  to 
\trhich  the  lie  is  enabled  or  allowed  to  rise  in  the  trough  above 

the 
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the  level  of  the  spoat.  I  am  greatly  disposed  to  think  the 
condition  that  the  heated  lie  must  all  pass  between  the 
two  hot  metallic  bodies,  the  lower  edge  of  the  suction-pipe,  and 
the  bottom  of  the  boiler,  is  of  great  consequence  to  the  whole 
efiece. 

In  order  to  bring  the  subject  In  some  measure  to  the  test  °^  ^^P**""?*?,'^ 
experiment,  I  took  a  tubular  glass  vessel,  ten  inches  long,  and  {„  ^  vessel,  in 
one  inch  internal  diameter,  having  a  small  enlargement,  or  foot  which  an  up- 
to  stand  upon,  as  a  chemicfil  measure.      By  a  smart  stroke  with  ^^^  ^^^pU- 
the  end  of  a  pointed  file,  I  drove  the  bottom  in,  by  making  a  ced,  stood 
large  hole  in  the  middle  without  breaking  the  other  parts.      In  ^^^^  ***     * 
this  state  it  was  capable  of  standing  on  its  bottom  as  before.     A 
tin  vessel  with  a  flat  bottom  was  then  filled  to  the  depth  of  three 
inches  with  water,  and  the  glass  vessel  being  set  upright  in  the 
water,  the  whole  was  placed  on  the  fire..     As  soon  as  the  liquid 
began  to  boil,  the  bubbles  were  most  plentiful  in  the  tube,  and 
the  water  stood  at  rather  less  than  three  quarters  of  an  inch 
higher  in  the  tube  than  in  the  exterior  vessel.    When  the  boil-  ParticuUr  cir« 
ing  was  very  rapid,  the  diflference  was  rather  less,  and  when  the  jh^eipc^  ° 
tube  was  raised  a  little  from  touching  the  bottom,  the  difie-  menu 
renoe  ceased.    Upon  taking  the  tube  out,  and  letting  it  cool, 
and  then  setting  it  as  before  in  the  boiling  water,  the  difference 
or  rise  did  not  take  place,  uor  was  any  boiling  seen  within  the 
tube  till  after  the  lapse  of  about  half  a  minute  ;  and  upon  in- 
verting the  tube,  so  that  its  mouth  touched  the  bottom  of  the 
fin  vessel,  and  the  foot  was  uppermost,  the  water  within  it  did 
ix>t  stand  so  high,  nor  twil  so  fast,  as  when  the  contrary  position 
was  adopted.     And  lastly,  the  difference  appeared  rather  more 
considerable  when  the  boiling  was  moderate,  than  when  the 
whole  mass  of  the  fluid  was  full   ^f  steam-bubbles  by  rapid 
ebullition.  Inffrencet. 

Though  the  preceding  experiment  is  not  so  apposite  and  The  higher 
conclusive  as  it  might  have  been  made,  by  using  a  greater  depth  ^^  ^y^^  water 
of  a  saline  fluid,  and  allowing  a  side  aperture  for  the  same  to  in  the  tube 
flow  ont  as  in  the  pump  j  yet  it  appears  to  me  to  show  with  ^  by^twmT' 
taffideot  precision,  1 .  That  the  column  of  fluid  in  ihe  tube  was  produced  mott 
of  leM  specific  gravity,  from  the  greater  admixture  of  steam-  f^^Jen^iSlc^lcMn 
bubbles,  than  a  like  column  of  the  exterior  heated  fluid,  and  er  part  of  th« 

therefore  stood  higher.  2.  That  the  excessive  quantity  of  steato  ^"^»  J"^  **®^' 

^  ^  torn  of  the  v^t* 

was  produced  from  the  thin  film  of  water  between  the  foot  of  tel. 
Vol..  XXXIII,  No.  153.— NovBMBBR,  18JX       O       the 
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the  tube>  and  bottom  of  the  tin  vessel ;  and  that  less  steam 
being  produced  when  the  mouth  of  the  tube  was  downwards, 
and  the  film  less  extensive,  the  internal  fluid  did  not  stand  so 
high.  3.  That  it  would  have  stood  higher,  if  there  had  been 
a  side  aperture  -,  because  this  would  have  caused  a  rapid  access 
of  new  water  to  the  film,  and  carried  all  the  bubbles  inwards. 
4.  That  upon  raising  the  tube,  the  film  lost  its  thinness^  and  the 
effect  ceased.  5.  That  the  effect  was  less  when  the  exterior 
fluid  was  rendered  lighter  by  strong  boiling,  which  filled  it  with 
steam-bubbles.  6.  And  that  the  cQ)d  tube  produced  no  eflect^ 
but  required  to  be  first  heated  to  the  boiling  point,  before  any 
•team  could  be  produced  in  contact  with  it. 


V. 

On  the  Combination  of  Chlorine  wilh  Oil  of  TurpenAne.    In  a 
Letter  from  Mr,  R.  Pobeett,  jun. 

To  Mr,  Nicholson. 

SIR,  Tower,  Oct,  2,  1812. 

I  HAVE  just  read  Mr.  John  Davy*9  paper,  published  on  the 
xveierrnce  lo  ^^'  °^  '^^^  month,  in  No.  151   of  your  Journal,  on  the 

Mr.  J.  Davy's  combination  of  chlorine }  and  my  attention  was  particularly  en- 

EEav.  and^oil  S^S®^  ^7  ^^*  P^^^  ^^  '^  *°  which  he  mentions  an  experiment 
of  turpentine,  of  his  on  the  action  of  Libavius*s  liquid,  or  stannanea,  on  oil 
of  turpentine,  and  states,  that  the  oil  became  viscid,  less  volatile 
than  before  ^  that  it  had  little  taste  or  smell  i  and  that  its  loltt- 
tion  in  alcohol,  when  dropped  into  water,  occasiontd  a  cloudi- 
ness in  that  fluid. 
Analogout  ex-     This  experiment  of  Mr.  J.  Davy's  recalled  to  my  mind  some 
P*"?**°|\'°''"  analogous  experiments  which  I  made  long  before  his,  and  in 
^by  the  author,  which  I  formed,  as  I  have  some  reason  for  believiiig,  a  similar 

fluid  to  that  obtained  by  Mr.  J.  Davy ;  and  as  that  gentleman 
expresses  a  wish,  that  a  subject  so  curious  might  engage  the 
attention  of  chemists,  I  think  this  a  fit  opportunity  for  request- 
ing your  insertion  of  those  experiments  in  yoar  valuable  Jour- 
nal, imperfect  as  they  are,  they  may  thus  afibrd  some  infor- 
mation, and  v^ill  become  more  generally  known  than  th^  can 
be  by  the  communications  of  them  which  I  have  made  in  con- 

vwvation 
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reraatioD  with  my  chemical  friends,  and  in  a  lecture  on  chlo- 
rine and  mnriatic  acid,  which  I  delivered  to  the  Mathematical 
Society  on  the  22d  of  Febroary  last. 

To  avoid  the  suspicion,  that  any  part  of  what  I  have  now  to  I>»tc  of  the 
communicate  is  borrowed  from  Mr.  J.  Davy's  paper,  I  think  "^ 
it  best  to  transcribe,  verbatidi,  my  memorandum  of  the  first 
experiment,  ia  which  I  combined  chlorine  with  oil  of  turpen- 
tine. It  was  performed  some  time  between  the  24th  of  July, 
aod  Istof  November,  1 808,  those  being  the  dates  of  the  ex- 
periaients  immediately  preceding  and  following  that  which  I 
am  about  to  transcribe,  and  which  in  my.  memorandum  1  had 
omitted  to  date.  The  following  is  the  copy  of  the  memoran- 
dom. 

"  Experiment  with  Oil  of  Turpentine. 

"  Wishing  to  ascertain  the  effect  of  oxymuriatic  gas  on  oil  of  Oxrmur.  |^ 
"  torpentine,  I  caused  the  vapour  of  the  latter  atid  theoxymu-  J^ntioi^^tha 
"  riaticgas  to  pass  together  through  a  glass  tube  conducting  into  state  of  va* 
a  glass  receiver.    There  was  formed  by  this  process  a  very  5?*"'^|JJg'^  ^^ 
heavy  white  oil,  which  susk  immediately  in  water^  was  as  was  fbrmed, 
'*  thick  as  otta  of  roses  j  smelt  and  tasted  very  much  like. nut-  ^^* 
"  megs^  but  communicated  rather  a  more  caustic  sensation  to 
the  tongue.     I  did  not  observe  any  disengagement  of  gas, 
arisiog  from  the  chemical  combination  that  was'  going  on ; 
▼ery  little  was  expelled  from  the  receiver,  and  that,  I  believe, 
was  only  oxymuriatic.     I  did  not  collect  and  examine  it,  to 
**  ascertain  whether  any  other  gas  was  present,  but  the  smell 
'*'  proved  that  that  gas  was  evolved  -,  and  as  it  only  look  placei 
"  whea  the  extrication  of  the  oxymuriatic  acid  from  the  mate- 
*'  rials  that  produced  it  was  violent,  there  is  some  reason  for 
**  thinking  it  was  not  contaminated  with  any  other  gas,  which 
"  might  be  supposed  to  be  formed  frc^n  the  oil  of  turpentine. 
''The change  produced  on  the  oil  of  turpentine  in  this  expert- 
*'  meot  is  very  great,  from  an  exceedingly  light  and  thin  fluid 
''  to  a  Tery  heavy  and  viscid  one,  differing  likewise  totally  io 
*'  iU  tmell  and  taste." 

I  have  sioce  formed  a  similar  fluid  by  passing  a  large  quantity  Repetition  of 
of  chkxine  gas  through  a  small  quantity  of  o'd  of  turpentine.  ^^^  expcn* 
The  product  of  this  experiment  I  exhibited  to  the  Mathema- 
tical Society  doriog  the  lecture  before  mentioned }  and  I  have  a 

O  2  UtUc 
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little  now  refldainiDg  in  my  possession.    Its  taste  is  the  same  ai 
of  that  obtained  in  the  first  experiment ;  viz.  a  bitter  aromatic, 
uniting  the  flavour  of  hops  with  that  of  nutmegs.    I  have  re* 
mtitked,  that  the  flame  arising  from  its  combustion  is  edged 
with  green, 
^mpoond  of     Still  more  recently,  viz.  on  the  isth  of  January  last,  I  ob- 
fulphur.  ^      tained  a  compound  of  this  fluid  with  sulphur,  by  acting  on  oil  of 
turpentine  by  Dr.  Thompson's  sulphuretted  liquid,  or  sulphu- 
rane.    This  compound  is  decomposed  by  solution  of  potassa, 
which  dissolves  the  sulphur,  and  separates  the  peculiar  fluid, 
which  then  exhibits,  as  far  as  1  have  been  able  to  judge,  all  the 
characters  of  that  formed  by  the  direct  combination  of  chlorine 
with  oil  of  turpentine.    This  experiment,  I  recollect,  appeared 
to  me,  at  the  time  that  I  made  it,  as  very  favourable  to  the 
opinion  formed  by  Sir  Humphrey  Davy  of  the  nature  of  Dr, 
Thompson's  sulphuretted  liquid. 
Whether  this      I  cannot  positively  say  whether  the  peculiar  fluid  formed  in 
K'th^S^lt  ^^^  ^^^  experiments  just  described  is  ideuHcal  with  that 
that  of  Mr.     produced  by  Mr.  John  Davy  firom  the  mutual  action  of  stan- 
John  Davy,      nanea  and  oil  of  turpentine.    Reasoning  firom  analogy  would 
induce  me  totondude  thatit  is;  but  some  diflerences  in  our 
descriptions  of  those  fluids  oblige  me  to  suspend  forming  a  de- 
cided opinion,  until  the  fluids  themselves  have  been  compared. 

I  am.  Sir, 
Your  most  obedient  Servant, 

R.  PORRETT,  Juw. 


VI. 

On  the  Electrical  Effects  produced  hy  Friction  between  Bodies,  In 
a  Letter  from  J.  A.  Db  Lu«,  Esq,  F.  R.  S» 

To  William  Nicholson,  Esq. 

SIR, 

IN  my  former  papers  I  have  communicated  to  yoo  my  re- 
.^^.w™*^.w  marks  on  Dr.  Maycock's  electrical  system; 'and  I  come 

formtrpapert,  qq^  (q  hi(»  paper  in  your  Journal,  No.  144,  coooemtng  tb» 
production  of  electrical  excitement  hy  friction.  This  paper  con« 
eludes  by  the  following  very  judicioos  remai^,  which  induces 
me  to  offer  here  to  him  my  ideas  on  the  same  subject. 

*'It 
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'*  It  will  afford  me  much  pleasure  (says  Dr.  Maycock)  Theory  of 
"  thoDld  these  observations  call  the  attention  of  your  readers  to  *?J|^^**  /jl' 
the  theory  of  electrical  excitement,     I  trust  that,  while  we  are  Mrves  atten- 
successfully  en&ploying  the  powers  of  electricity  in  chemical  ^^^' 
"  analysis,  we  shall  not  altogether  neglect  to  investigate  the 
means  by  which  these  powers  are  called  forth^  and  the  laws 
by  which  their  action  is  regulated.    It  has,  with  much  in- 
justice, been  objected  to  theoretical  pursuits,  that  they  lead 
to  none  of  the  practical  advantages,  which  interest  the  happi- 
''  nets  of  society.      The  remark  is  indeed  true,  if  applied  to 
''  particular  discoveries ;  but  these  are  to  be  considered  only  as 
"  the  elements  from  which  physical  science  first  took  its  ori- 
"  gin,  and  by  which  it  is  daily  nourished  and*  supported.     Let 
"  it  never  be  forgotten,  that  our  most  perfect  instruments, 
''  those  which  promote  no  less  our  comfort,  than  they  tend  to 
«' advance  our  intellectual  improvement,  are  the  invaluable 
"  iroits  of  philosophy/'     Joum.  vol.  XXXI,  p.  309. 

1.  In  quoting  this  passage  with  approbation,  I  cannot.  Sir,  ^^*^^'  ^^' 
but  eipress  again  my  regret,  that  Dr.  Maycock  appears  to  have  amined. 
DO  knowledge  of  my  papers  In  your  Journal ;  for  they  might 
have  given  him  the  opportunity  of  useful  examinations  between 
ns.     For  instance,  in  your  No.  126,  for  January,  1811*,  is  my 
paper  under  the  title  of  Experiments,  shotving  the  fffects  of 
Friction  between  bodies ;  which  experiments  might  have  af- 
forded him  what  he  wishes  to  find  in  your  readers,  viz.  some 
remarks  to  be  compared  with  his  theory.    But  if  he  reads  my 
present  paper,  there  will  be  only  a  little  time  lost,  and  the  ex- 
amination may  now   be  effected   more  directly  between  us 
in  yonr  Journal. 

3.    Dr.  May  cock's  system  on  the  effects  o(  friction  is  de-  ^;  Miyeock's 

_; J  /•!.••  u"  L    •  r  T   i_        opinion  of 

rived  nrom  his  opinion,  which,  in  my  former  papers,  I  have  |£«^  eficcts. 

proved  to  be  unfounded,  viz.  that  the  electrical  effects  produced 

by  the  association  of  two  proper  metals  appeared  only  when 

they  came  to  be  separated.      Had  Dr.  Maycock  known  these 

papers,  he  cgrtainly  would  have  thought  it  proper  to  answer 

me,  before  ffi  took  bis  system  as  a  principle  in  explaining  the 

eBKiBo£  friction,  as  he  does  thus  in  vol.  XXXI,  p.  305.      ''  It 

^'  most  be  obvious,  that,  while  we  are  drawing  one  body  over 

•  voUxxvni,p.  1. 

another^ 
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^'  another,  a  number  of  points  in  the  surface  of  the  rulber  are 
"  first  brought  into  con 1 04:1  with  a  corresponding  set  of  pointt 
''  in  the  surface  of  the  body  rubbed  ;  that  they  are  then  sepa- 
"  rated  from  them,  and  brought  into  contact  with  another  set  of 
''  points  5  and  so  on,  until  the  one  body  has  passed  entirely  over 
"  the  other.  Now^  at  each  separation,  if  the  bodies  be  of  different 
"  kinds,  whether  ctMiductors  or  nonconductors,  the  general 
"  law,  we  have  stated,  must  operate,  and  epposiie  electrical 
''  states  must  be  excited  in  the  separated  particles.  So  far, 
"  therefore,  the  excitement  by  friction,  and  the  excitement  by 
"  contact  and  separation,  appear  to  be  referrible,  in  a  general 
"  manner,  to  the  same  principle.  We  shall  now  proceed  to  a 
*'  more  particular  consideration  of  the  subject." 

dSfficmlt  tt7         ^'  '^^  ^*^  consideration  I  shall  soon  come  j  but  I  mast  first 
prove.  observe,  that  it  would  be  very  difficult  to  prove  that  theory  by 

ascertaining  the  effects  of  the  friction  in  different  points  of  the 
rubber  and  the  body  rubbed,  in  order  to  find  out  i\i€\x  progress. 
We  seevupon  the  whole,  that  one  is  become  negative,  when 
the  other  is  made  positive ;  but  nothing  can  indicate  whether 
these  effects  are  produced  during  the  contact,  or  only  at  the 
separation.     Therefore  the  decision  of  this  point  must  pro- 
ceed from  other  phenomena,  and  Dr.  Maycock  afibrds  me  an 
'  opportunity  of  discussing  this  point  by  the  passage  which  fol- 
lows that  above  quoted. 
Priadpal  facts      '*  The  principal  facts  (he  says)  relative  to  the  excitement  of 
citement^^v  *  "  bodies  by  friction,  may  be  expressed  by  the  five  following 
friction, ac-  ,  ''propositions.      1.    To  produce    excitement    by  friction,    it 
h?m  "^  ^°        "  ^*  essentially  necess-nry  that  one  of  the  bodies  employed  in 
"  the  operation  be  of  the  class  of  electrics,     2.  If  two  electrics, 
''  or  an  electric  and  an  insulated  conductor  be  employed,  the  one 
''  body  will,  after  the  operation,  indicate  an  electricity  opposite 
"  to  that  which  is  indicated  by  the  other.     3.  The  efiect  of 
"friction  performed  with  one  combination  of  dissimilar  bo- 
"  dies  is  different  from  that  which  is  produced  by  .iny  other 
''combination.    4.  The  friction 6{  two  bodies,  mnilar  in  all 
"  respects  to  one  another,  produces  no  exciiemeni:    5,  If  the 
''  rubber  of  an  electrical  machine  be  insulated,  only  a  very 
**  slight  charge  Can  be  accuinulated  in  the  prime  conductor  ^ 
"  and,  under  such  circumstances^  the  action  of  the  machiue 
''  soon  ceases  altogether.**  ' 

5.  1 
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i.  I  sbatl  firel  observe,  that,  bad  Dr.  Maycock  read  my  paper  Errout  In  the 
on  Ihe  effecli  of  frit  lion,  to  which  I  shall  here  refer  on  many  f  "^"n" Xe- *" 
pcnoU,  he  would  hav«  leea  the  errour  of  ibe  firsi  electricians  in  iric«  and  con- 
ibeir  distinction  of  bodies,  which  he  conlinues  (o  admit,  that  of '^''*"'"* 
eUttrics  oppoted  to  (onduclors  ;  a*  if  the  former  only  had  ihe 
faculty  to  be  eUclrified  by  friction.     With  respect  to  eleclrictli/,  a"  bodiw  con- 
there  is  no  other  dUlinciion  thau  that  of  more  or  less  condaetors,  ^J!  i^',"^ 
which  explains  all  the  phenomena.      From  the  property  of  at-  [,„,  ^n  loini 
lotule  nonconductors,  as  ate  raincus  bodies,   whatever  change 'he  efFtcu  are 
u  produced  in  the  electrical  stale  of  ihcir  surface,  either  by  "^j  P    P  s  ' 
friction,  or  by  commjinicalion  with  an  eUclrified  body,  it  is  not 
^ropa^K/ei/oD  them  ;  and  thisis  ibeir  only  distinctive  property         ' 
withrespect  to  f/ec(rica/phenomena.    The  difference,   there- 
fore, between  these  bodies,   and   the  imperfect  noncoaducton, 
is  this  i  that  the  changes  produced  on  some  points  of  the  latter, 
either  by  friclioTi, or  by  communication  witli  an  eltctrf/Ud  body, 
are  propagated  on  their  surface,  slowly  on  some,  ai  giasi,  or 
almott  initantly  on  the  best  ctndactors,  such  as  metitls. 

6,  Prom  this  delermination  of  the  effects  of  the  different  Mo:ion  of  (hi 
tomiucting  faculties  of  bodies,  united  with  that  of  the  nature 
of  the  electric  fluid,  which  Dr.  Maycock  has  not  thought 
cesiaiy  to  investigate,  I  derived  in  the  same  paper  (pp.  3  and  4) 
ibeftillowing  theory  of  the  effects  of /neitoH,  which  is  to  be 
compared  with  the  phenomeiia.  "  The  electric  Jtuid  resides 
"  on  alt  leneslrial  bodies,  every  particle  of  air  included  ;  being 
••  reiaioed  upon  them  by  a  muioal  attraction,  whiih,  however, 
••  difiera  in  degree  ;  some  attract  the  electric  fluid  only  when  it 
"  OOOKtiiit(i<''on''icf  with  ibem  i  but  then  it  mlheret  strongly 
"  to  the  parts  which  receive  it,  or  moves  but  very  slowly  along 
"  ibdr  lurface  ;  which  therefore  are  nonconiuctors  :  others 
"  rcorive  it  at  more  or  lets  ditlance,  and  il  is  propagated  more 
"  «  lew  rapidly  along  their  surface.  Glass,  though  absolutely 
*'  impermtabU  to  the  dectrit  Jluid,  permits  it  to  move  with  a 
"  lenaible  progress  along  its  surlace." 

/.  After  these  deliiiitions  of  the  nature  of  the  electric  Jluid,  Theory  ot  ihe 
aod  of  its  motions  along  diflerent  bodies,  1  thus  define  ibe*?**:^*^  '"<=- 
cfiecU  ot  fnclion,  connected  with  these  premises.  "  Friction 
"  ecciled  between  two  bodies,  has  no  other  effi-ct  than  that  of 
"  diflurling  the  natural  equilibriiiia  of  the  electric  fluid,  which 
"  (fni/iirium  tends  always  to  be  produced  among  all  bodies, 
accor4- 
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"  according  to  its  actual,  but  local  (in  a  certain  extent)  quanti- 
^'  ties  on  tbem«  and  in  tlie  ambient  air.  If  both  the  bodies  which 
exercise  friction  on  each  other  are  good  conductors,  the  equu 
librium  being  constantly  restored,  this  disturbance  is  not 
"  perceived  :  but  if  one  has  more  disposition  than  the  other  to 
"  attract  the  electric* fluid  thus  agitated,  with  the  faculty  of 
"  transmitting  it  to  its  remote  parts ;  when  the  bodies  are 
sep.iraled,  either  suddenly,  or  in  general  before  the  equiH^ 
hrium  of  the  electric  fluid  is  restored  between  them,  one  it 
found  positive,  as  having  acquired  a  proportional  quantity  of 
''  this  fluid,  greater  than  the  ambient  air,  and  the  other  negative, 
**  as  having  lost  that  quantity."  This  is  the  theory  of  the 
efifects  of  friction,  which,  in  the  same  paper,  I  compare  with 
direct  experiments  :  but  before  I  come  to  that  comparison,  I 
must  explain  the  general  plan  of  those  experiments,  and  iti 
motive. 

8*  The  obscurity  which  reigned  on  the  effects  of  fricdon  pro- 
ceeded from  a  circumstance  wanting  in  most  of  these  experi^ 
ments  3  they  require  the  insulation,  not  of  one  only  of  the 
bodies,  but  of  Loth,  either  conductor  or  nonconductor;  else 
the  whole  of  the  reciprocal  effect  cannot  be  discovmd.  I  had 
found  this  necessity  by  many  experiments  made  with  large 
bodies,  with  which  I  could  exactly  follow  the  motions  of  the 
electric  fluid.  But  I  could  not  suppose  it  easy  for  every  experi* 
mental  philosopher  to  procure  this  apparatus,  which  I  had 
partly  constructed  myself  3  therefore  I  attempted  to  produce  a 
small  apparatus,  containing  in  itself  all  the  parts  of  the  largo 
one,  which  might  easily  be  obtained  by  every  experimental 
philosopher  -,  and  having  succeeded,  I  thus  introduced,  in  the 
same  paper,  this  new  plan  of  experiments  on  friction,  "  Mr. 
^*  Cavallo  has  given  a  table  containing  the  results  of  his  experi- 
^'  ments  of  this  kind,  wherein  is  found,  that  certain  bodies 
'*  become  either  negative  or  positive,  according  to  those  by 
"  which  tliey  are  rubbed,  Hot/vever,  iherermained  to  be  known 
*'  what  ejfeqt  was  produced  on  each  of  the  bodies  which  exercised 
that  friction.  This  has  been  one  of  the  object*  of  my  expe- 
riments 5  for  which  purpose  I  kie^  insulated  both  bodies, 
exercising/ric/ion  on  each  other,  applying  electrometen  ^ 
"  both." 
9.  Then  follows,  in  the  samt  paper,  the  deicription  of  the 
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•pparatiu  with  which  these  experiments  were  made  :  its  figare, 
which  is  at  the  head  of  the  paper,  is  half  the  size  of  the  appa- 
ntus  itself;  and  it  may  be  seen,  in  that  figure,  that  it  is,  in 
hot,  a  very  small  electric  machine,  with  a  revolving  part  and  a 
fulber  :  bat  it  is  so  constructed,  that  both  the^^e  parts  may  be 
easily  changed,  f  ^r  producing  friction  between  dilferent  bodies, 
the  effects  of  which  are  always  shown  by  the  gold  leaf  electro^ 
wuiers,  I  do  not  think  it  necessary  to  compare  directly  every 
pirt  of  these  experiments  with  Dr.  Maycock*s  theory ;  he  is 
•o  intelligent,  that,  had  he  read  my  paper,  he  would  hare 
foand  himself  those  relating  to  the  objects  on  which  we  dis- 
aeot  i  therefore^  I  shall  only  indicate  briefly  some  of  these 
points. 

10.  The  fourth  proposition  of  Dr.  Maycock's  theory,  above  I>f.Miycock'f 
qaoted^  is  the  following  :  "  The  friction  of  two  bodies,  similar  ^^ll^  rrfStS* 
"  in  every  respect  to   one  another,  produces  no  excitement.**  by  ezperi- 
Tbit  is  the  immediate  consequence  of  his  theory,  but  is  cod-  °^^  ' 

trarj  to  mine :  here,  therefore,  is  afforded  a  criterion  between 
them ;  and  he  might  have  found  the  decision  in  my  paper. 
There,  after  jMing  explained  my  theor)s— that,  in  the/ric/ion 
between  two  nUies,  which  operation  agitates  the  electric  fluid 
on  their  surface,  the  body  which  is  the  most  disposed  to  seize 
opoo  that  fluid,  and  to  transmit  it  to  its  remote  parts,  becomes 
pantive,  and  the  other  negative, — I  added  :  "  This  holds,  not 
*'  only  between  bodies  of  different  natures,  but  even  between 
*'  the  same  kinds  of  bodies,  if  one  be  made  to  pass  in  length 
"  over  one  part  only  of  the  other.  This  effect  cannot  be  ob- 
*'  served  with  perfect  conductors,  as  on  them  the  equililriuni  of 
**  the  electric  fluid  is  instantly  restored ;  but  there  is  a  known 
*'  experiment  with  two  pieces  of  the  same  siik  riband,  in 
"  which,  by  making  one  piece  pass  rapidly  in  length  on  one 
part  only  of  the  other,  the  former  becomes  positive,  by  car- 
rying off  some  electric  fUdd  from  the  latter,  which  thus  is 
"  rendered  negative,  by  losing  that  fluid." 

11.  These  experiments  I  have  repeated  ttiany  times;  by  Eiperiment 
using  pieces  of  wiile  and  strong  silk  riband  about  a  yard  long,  rjjji^^  "' 
at  the  extremities  of  which  were  fixed  proper  pieces  of  wood, 

to  keep  them  stretched ;  one  being  held  very  steady,  while 
somebody  made  the  other  pass  rapidly  on  one  part  of  the  for« 
mer:  then  applying  each  of  them  instantly  to  the  top  of  a 

gold 
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gold  leaf  eUaromeler,  the  riiand  which  has  moved  is  found 
potitivif,  and  (he  other  negative.  I  must  observe,  that  this  ex- 
periment cannot  sueceed,  but  when  the  air  is  very  dry,  com- 
monly in  winter,  at  the  time  that  .1  divergence  produced  in  th« 
gold  leaves  by  any  cause  is  long  preserved  j  else  the  effects  pro- 
duced on  the  ribands  is  soon  dissipated. 
with  |lw,  12.  I  have  produced  the  same  effi:ct  by  ^t friction  between 

other  bodies  absolutely  itmilar  to  one  another,  namdy,  glatt 
attdglasi;  as  may  be  seeninEsp.3  of  the  same  paper.  The 
revolving  body  was  a  glass  cylinder,  and  the  nthher  a  piece  of 
the  same  glass.  Now,  the  revolving  glass,  as  the  riband 
which  passed  in  Imglh  over  the  other,  carried  off  some  electric 
fluid  from  the  immovable  rubber,  and  immediately  transmitted 
it  to  the  prime  conductor  of  the  small  machine;  so  thai,  at 
vtCTf  revolution,  the  gold-leaves  connected  with  it  increased  ia 
divergence,  and  at  last  diverged  much  ai  positive. 
and  wiih  diui-  jj,  All  the  ciperiments  related  in  that  paper  demonslrata  ' 
mUariub-  ,  ,  "^  .        ,         ^  ,,..■,.    l  .i 

stanni.  the  wme  theory  concerning  the  effects  offrKlwn;  but  i  sbail 

only  indicate  them  shortly,  as  ihe  details  maybe  seen  in  tha 
paper  itself.  In  £xper.  I,  a  brass  rubber  aclipg  on  a  glass 
revolving  cylinder,  the  brass  became  negative,  and  the  glass 
was  made  posiliste.  This  is  the  same  effect  produced  by  a  jne- 
lalUc  amalgama  laid  on  the  rubber  of  the  electric  machine. 
'  In  Exper,  4,  a  sealing  wax  rubber  applied  on   the  same  re- 

Tolving  glass  cylinder,  the  sealing  wax  becomes  negative,  and 
the  glass  is  positive.  The  latter,  as  being  a  better  tanduclor, 
carries  off  a  greater  part  of  the  agitated  electric  fluid.  In 
Exper.  3  is  seen  a  very  sbgular  case.  Having  used  for  rahhet 
a  piece  of  India-rubber,  on  the  same  revolving  glass  cylinder, 
according  to  the  d^ree  of  pressure,  (ometimes  the  glass  be- 
came poiitive,  and  the  rubier  then  was  negative;  at  other 
times  the  former  was  negaiiv*,  and  the  latter  positive.  This 
case  show«,  that,  between  the  same  Indies,  when  they  have  a 
disposition  to  adhere  to  each  other,  friction  may  have  inverted 
electrical  effects,  according  to  the  degree,  or  parts,  that  tho 
adheiioD  takes  place. 
Amewl.when  14.  I  come  now  to  very  remarkable  cbangei  in  tlie  e/tcfrko/ 
ditideitker"'*''^'^'*  of  friction,  according  to  other  circumstances.  It  hai 
positive  or  ne- beeck  seen  above,  in  Exper,  1,  that  a  ^roij  rubber,  applied  to 
"^'tbt  revolving  glass  cylinder,  beceme  negatht,  and  litegltii 

wu 
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made  positive.     But  in  Exper.  6,  the  same  brass  rubber 

being  applied  to  a  revolving  cylinder  of  sealing  wax,  the  latter 

was  made   negative,  and  the  trass  became  positive.    Thus, 

tberefore,  brass,  though  the  best  conductor  as  a  metal,  when  it 

if  insulaied,  and    thus  retains  the  effect  produced  on  it  hy  fric" 

tion,    shows^    that  it  is  rendered  either  positive  or  negative, 

according  to  the  body  which  exercises  friction  upon  it. 

15i  With  respect  to  sealing  wax,  which  is  our  common  test  Sealing  wax 

to  discorer  whether  our  electroscopes  indicate  the  positive  or  rendered  po»i- 

,  tive  by  inc» 

fKgative  state  by  their  divergence  ;  because  sealing  wax,  when  tion  with  cer- 

rebbed  with    the    hand,   or  some  cloth,    becomes  negative-,  **»»  bodie*. 

exper.  7   proves,  that  sealing  wax  itself  is  made  positive  by 

fnc^um  with  certain   bodies.    In  this  experiment,  the  same 

iBFoli^ng  cylinder  of  sealing  ivax,  which  before  was  become 

megatwe  by  a  brass  rubber,  was  made  strongly  positive  by  tbe 

Indttt^rubber. 

16.  Exper.  8  is  farther  illustrative  of  these  differences  of  Other  ezperi- 
deeirical  effects  produced  by  fiiction  on  the  same  bodies,  ac-  ™*°ifff***°T' 
cmniilig  to  those  which  exercise  friction  on  them.    Tbe  object  effects  on  the 
of  Vhat  eiperppent  is  one  of  the  ImUa^beads,  the  size  and  •*"•  bsdiet. 
ooioor  of  a  cherry,  used  by  Indian  women  in  necklaces  or 
other  omaments,  which  consist  of  an  inspissated  vegetable  oil. 
One  of  these  beads  I  made  to  revolve  by  a  glass  axis,  and 
applied  to  it  successively  a  brass  rubber,  and  a  sealing  wax  one  : 
tbe  brass  rubber  rendered  it  negative,  and  became  itself  posi^ 
ihe ;  but  tbe  sealing  wax  rubber  made  the  same  bead  positive, 
becoming  itself  negative. 

10.  All  these  experiments  prove,  first,  that  the  distinction  Deductions 
between  electric  and  anelectric  bodies  was  illusory  j  that  none,  ^^^ItT  **' 
in  their  natural  state,  are  either  positive  or  negative.  With 
respect  to  JHcHon,  these  experiments  demonstrate,  that  this 
operatiiMi  has  no  other  effect  than  that  of  disturbing  the  equUu- 
hrtttm  of  the  electric  fluid  on  their  surface,  one  of  which, 
accoffdiiig  to  circumstances,  retains  more  and  the  other  less  of 
thaijbdd. 

17«  If  Dr.  Maycock  happens  to  see  this  abstract  of  the  ex* 
perimeots  contained  in  my  former  papera  in  yonr  Journal,  I 
think  he  may  find,  that  every  thing  belonging  to  electriad 
pkchmmemi  is  much  clearer  then  he  had  imagined :  he,  however, 
CMDoraged  natiuidpialotopbdnio  collect  all  tbe  faoiwi  ^acft 
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under  some  theory,  as  tending  to  advance  our  iniellectual  iwi' 
provement ;  and  he  will  now  judge  whether  1  have  accom- 
plished this  purpose. 
Suppoted  ob-       16.  The  last  part  of  his  paper  will  lead  us  to  another  field, 

respect  To  ^he  ^^®^  ^®  ^"^*  ^"^^  obscurity,  but  on  which  I  think  light  will 
action  of  the  appear.  This  part  relates  to  what  he  calls  the  gahanic  battery, 
galvanic  saying  :  "  that  all  the  opinions^  which  have  been  proposed  to 

"  account  for  it,  are  unavoidably  hypothetical,  and  indeed  very 
*'  unsatisfactory ;  and  that,  therefore,  every  fact,  which  relates 
''  to  it,  deserves  attention,  although  its  application  may  not  be 
''  clearly  perceived.**  This  gives  me  hope  that  he  will  con- 
sider what  I  shall  here  explain ;  expressing,  however,  again 
my  regret,  that  he  has  not  known  my  paper  in  your  Journal  on 
the  galvanic  pile,  an  apparatus  in  which  the  causes  and  effects 
may  be  easily  followed  3  but  I  hope  to  make  them  clear,  even 
in  the  apparatus  of  troughs,  the  only  one  Dr.  Maycock  seems 
to  have  used.  I  therefore  shall  copy  first  what  he  says  of  his 
experiments. 
Dr.  Mtycock's  "  I  ^lled  one  of  the  new  porcelain  troughs  with  an  addjlmd, 
ezperimenu  *r  g^  Qj^j  jj^q  metallic  plates,  and  their  connecting  arcs,  wera 
"  completely  covered.  In  this  state,  a  trough  of  l(T  pairs  of 
plates,  SMuches  square,  decomposed  water  very  rapidly. 
Anxious  to  know  how  far  the  division  of  the  trough  into 
cells  is  requisite,  I  placed  the  metals,  connected  by  the  bar, 
in  a  trough  without  partitions,  and  filled  it  with  the  same 
*'  kind  of  acid,^but  no  action  ensued.  The  action  which 
^'  took  place  in  the  first  experiment  appears  inconsistent  withi 
**  all  our  theories  3  and  it  seems  not  a  little  curious,  since  a 
''  communication  between  the  cells  is  not  an  impediment  to 
**  action,  that  no  action  was  evinced  in  the  second  experiment* 
"  It  would  afibrd  me  much  pleasure,  should  these  observations 
*'  call  the  attention  of  your  readers  to  the  theory  of  electrical 
*'  excitement*'  It  has  certainly  been  the  case  with  me,  and  I 
shall  now  explain  how  I  find  his  experiments  consistent  with 
each  other,  and  also  with  my  theory. 
Attempt  to  19.  In  the  first  of  these  experiments,  the  trough  with  parti' 

explain  the  ap-  ^^^^  produced  a  series  of  ten  distinct  pairs  of  the  two  metals, 
parent  tncon«  *  * 

dftency  in      which,  being  formed  of  plates  3'tnches  square,  were  suffideot 

^*>B*  to  produce  the  effect  described ;  as  the  liquid  was  a  conductor, 

which  transmitted  undisturbed  the  effect  of  each  pair  to  the 

next 
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next  CD  both  sides ;  as  does  the  wet  cloth  m  the  galvanic  pile. 

Bat  when  the  plates  were  entirely  immersed  up  to  the  bars  in 

the  li(juid,  the  latter  being  a  conductor  which  embraced  the 

whole^  every  difference  between  the  metals  in  each  intermediary 

pair  was  destroyed^  and  the  effect  was  reduced  to  that  of  one 

single  pair, 

20..  This  will  be  shown  by  an  analogous  experiment,  which.  Apparatus  to 
r  ^t_  X,  T,,.  1.  inutate  the 

for  ^pother  purpose,  I  made  some  years  ago  at  Benin,  related  phenomena 

in  p.  253  of  the  2d  vol.  of  a  work  under  the  title  of  7Vai/tf  of  the  clec- 
lUmentaire  sur  le  Fluide  dlectro^galvanique,  published  at  Paris, 
in  1804.  I  had  then  in  view  the  phaenomenon  of  the  electric 
eel  I  that  fish  which  produces  the  shock  while  in  water.  I  tried 
to  imitate  that  eel  by  a  galvanic  pile^  composed  of  30  groups 
of  xinc  and  silver,  separated  by  pieces  of  cloth  imbued  with 
salt  water.  These  groups  were  held  together  bv  3  glass  rods, 
•o  kept  together  as  to  leave  no  projection  outwards,  and  resem* 
bltog  so  fill  an  electric  eel.  With  this  pile  I  made  the  follow- 
ing experiments  :~1.  It  being  held  upright,  I  received  a  strong  Ezperimcntfr 
shock  from  it :  having  applied  to  it  the  usual  glass  tube  with  ^^  ^'' 
water,  the  gasses  were  produced  in  that  tube.  2. 1  laid  the  pilt 
on  my  table  3  it  continued  to  produce  the  shock,  3. 1  laid  it  in 
a  narrow  wooden  trough,  with  a  little  water  at  the  bottom ; 
the  shock  was  less.  4. 1  poured  successively  more  water  into 
the  trough :  in  proportion  as  the  wmter  rose  round  the  pile,  the 
lAodb  was  less ;  and  at  last,  when  the  water  covered  it  entirely, 
pot  only  there  was  no  more  shock,  but,  having  applied  be- 
tfpcen  its  extremities  a  glass  tube  with  water,  no  gas  was 
produced.  The  electrical  eel,  therefore,  has  no  perceptible  ana- 
logy  with  the  galvanic  pile,  though  tlic  effects  are  similar. 

This,  I  think,  will  show  Dr.  Maycock  the  manner  in  which 
hii  two  experiments  are  reconciled  with  each  other,  and  are 
amsistent  with  my  theory.  It  will  also  give  me  much  pleasure, 
sir,  if  Dr.  Maycock,  finding  any  objections  to  my  explanation, 
will  tnmsmit  them  to  me  through  your  valuable  Journal ;  for  I 
have  a  great  regard  for  him,  though  not  perspnally  acquainted 
with  him* 

I  have  the  honour  to  be. 

Sir, 

Your  obedient,  humble  Servant, 

J.  A.  D£  LUC. 
WUdnr,  October  thedth,  18 J  2. 
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REMARKS. 

Eighth  Month.  30.  Very  showery.  Between  4  and  5  p.  m. 
a  sudden  tornado  (as  it  seems  by  the  description  given)  crossed 
the  v'dlage  in  a  direction  from  N.  £  to  S.  W.  which  left  behind 
it  considerable  traces  of  its  violence  :  a  large  quantity  of  wheat 
io  sheaves  was  carried  over  a  hedge  into  a  neighbouring  field  : 
a  feooe  was  levelled,  and  about  seventy  onk  hurdles  torn  out  of 
the  ground,  some  of  which  were  seen  tumbling  over  in  the  air, 
and  fell  at  two  hundred  yards  distance.' 

Ninth  Month.  12.  Misty  morning  :  touch  dew;  13>  14.  The 
tame  in  the  evening,  a  dense  stratus  reflecting  oii  its  surface 
with  much  brilliancy  the  orange  colour  of  the  western  sky. 

15.  Hoar  frost  in  the  pastures :  a  5lraiz<f  at  night  as  before^ 
the  wind  coming  about  to  the  eastward  soon  after  it  was  formed. 

16.  Cirrus  with  cirro-stratus  and  cumulus.  17.  Bain  most  of 
the  afternoon  5  a  rich  crimson  tinge  on  the  lower  surface  of  the 
doods  at  sunset.  18.  At  sunset  the  sky  was  extensively  co« 
loored  with  orange,  surmounted  by  a  distinct  blush  of  red  : 
the  colour  was  reflected  in  the  E.  horizon.  19.  a.  m.  much 
hoar  frost.  22.  a.  m.  clear  at  first,  but  soon  overcast,  with  rain* 
25.  Hoar  frost.    26.  Cirro-stratus. 


RESULTS. 

Easteriy  winds  preyailed  the  fore  part,  and  westerly  the  latter  part,  of 

this  period. 

Barometer  :  highest  observation  30*28  inches  ;  lowest  29*82  inches, 

Mean  of  the  period  30*040  inches. 
Thermometer  :  hi;^hcst  observation  73*^ ;  lowest  34^. 

Mean  of  the  period  54*93®. 
Evaporation  3*50  inches     Rain  0*79  inches. 


Plaistow.  L.  HOWARD. 

Tewtk  Mmtkf  8, 1812. 
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VIII. 

On  the  primitive  Crystals  of  Carbonate  of  lAme,  Bitter'Spar, 
and  Iron  Spar,  By  William  Hyde  Wollaston,  Af.  D. 
Sec.  R.  S*. 

Angles  of  "XTJTTHEN I  formerly  described  to  the  Seciety  a  goniometerf 
rectedbythe  ^^  upon  a  new  construction  for  measuring  the  angles  of 
author*!  goni«  crystals,  I  expressed  an  expectation,  that  we  should  thereby  be 
•meter.  enabled  to  correct  former  observations  made  by  means  of  less 

accurate  instruments.  I  took  occasion  to  mention  one  instance 
of  inaccurate  measurement  in  the  primitive  angle  of  the  com- 
mon carbonate  of  lime  -,  and  I  have  had  the  satisfaction  to  find 
the  necessity  of  a  correction,  in  that  instance^  confirmed  by 
Mons.  Malus,  and  admitted  by  the  Abb6  Hauy,  in  a  workj 
published  nearly  at  the  same  time. 
Ha«y*s  accu-       It  is  by  no  means  my  design  to  detract,  in  any  degree,  firom 

nPturpnldnff.  *®  "^"^  ^^  '^^^  justly  celebrated  crystallographer,  to  the  sur- 
prising accuracy  of  whose  measurements  I  could^  in  various 
Instances,  bear  testimony.    I  hope,  on  the  contrary,  that  ta 
bringing  forward  two  more  observations  similar  to  the  pre- 
ceding, and  intimately  connected  with  it>  I  shall  ofier  what 
will  not  only  appear  interesting  to  crystallographers  in  general^ 
but  will  be  peculiarly  gratifying  to  the  Abbi  Hauy. 
The  tamt  pri-     In  his  Trait6  de  Min6ralogie,  and  again  more  recently  in 
Miilmed^by*     his  Tableau  Comparatif,  the  same  primitive  form  is  assigned 
him  to  three     to  three  substances  very  different  in  their  composition  to  car- 
•ubetancei.       bonate  of  lime,  to  magnesian  carbonate  of  lime  (or  bitter-spar) 

and  to  carbonate  of  iron. 
Ueatity  of  It  has  been  objected  to  Mons.  Haiiy>  that  according  to  his 

compoBition     method  identity  of  form  should  be  accompanied  by  identity  of 
thoold  accom-  ' ,        ,      _  /  .  '  , 

pany  identity  composition,  unless  the  form  were  one  of  the  common  regular 

•f  figure.         solids.     For  though  in  this  case  any  geometrician  would  readily 

admit  it  to  be  very  probable,  that  many  different  substances 

might  occur  in  assuming  the  same  form  of  cube,  of  octo- 

•  Philot.  Tram,  for  1812,  p.  159. 

t  Philos.  Trans.  1809,  p.  253  ;  or  Journal^  vol.  XXV,  p.  192. 
Z  Tableau  Comparatif  det  R^ultati  de  la  Crymilographie  et  del'Ana* 
lyie  Chimique. 

2  hedron. 


ntHITITK  CXTBTAU  OF  ( 


t   CAKSOV&TK*. 


ir  of  dodecahedron,  &c. ;  lliere  does  nnt  appear  a  cor- 
ding probability,  that  any  iwo  diaslmiLir  ELib<^taiicet 
would  auume  ihe  same  form  of  a  parricular  rhumboid  of  103° 
«nd  a  few  minules,  lo  which  no  such  geomclric  n-gulaiily,  or 
peculiar simpliciiy,  can  bea!cribcd. 

Bill  though  so  accurate  a  correspondence,  as  Laa  been  Tlie  fonr 
LUborto  supposed  to  exist  in  the  measures  of  the  llireo  carbo- 1,^'^^,  j, ,;, 
dales  above-mentioned,  might  be  justly  considered  as  highly  Ur.  imt  u 
improbable,  no  degree  of  improbability  whatever  attaches  to'  ="""  • 
llietupposition,  that  their  angles  approach  each  other  by  some 
dilfrrence,  so  Email  as  liitherto  to  have  escaped  detection. 
And  this,  in  fact,  1  lind  to  be  the  case. 

Since  the  angles  observable   in  Jracluret  of  crystatliae   sub-  hem  me; 
giance«  are  subject  to  vary  a  Utile  at  different  surfaces,  and  "   "I".  ""^ 
wen  in  diffisreot  parts  of  the  same  surface  (as  is  evident  from  pli.vcd  b] 
the  coofufed  image  seen  by  reSeciion  from  them)   I  shall  not*"™'- 
at  present  undertake  to  determine  the  angles  of  these  bodies 
10  less  than  five  miiiuies  of  a  degree.      This,   indeed,  is  tho 
■mallestdivision  of  llie  goniometer  that  I  usually  employ,  as 
J  purposely  decline  giving  so  much  time  to  these  inquiries,  ai 
would  be  rcquikile  lor  attempting  to  arrive  at  greater  preciiion. 

The  most  accurate  determination  of  the  angle  of  carbonate  Primitive 
of  linjcii  pifbably  ihatof  Mons.  Maluf,  who  measured  it  by  ^J^g^^f  fj" 
means  of  a  repeating  circle,  and  found  it  to  be  10S°  5'.      And 
this,  indeed,  is  the  result  to  which  1  formerly  came  by  a  diiTe- 
icnt  method".      If  it  differ  in  any  respect  from  this  quantity,  I 
am  iiidined  loUiintc  that  it  will  more  likely  be  found  to  be 
^deficient  by  a  few  minoles,  iban  to  exceed  the  measure  here 
^pirigiKd;Bnd  accordingly  todiffer  still  more  widely  from  those 
.  4Dg''*  "bich  I  am  about  to  mealioii. 

loihemagneaian  carbonaleof  lime,  orbiiter-spar,  ihe  pri- "f  l"'" 
miiive  form  is  well  known  to  be  a  regular  rhomboid,  as  well 
u  thai  of  carbonate  of  hme,  and  so  nearly  resembling  it,  as 
loluT*  been  hitherto  supposed  Ihe  same  1  find,  however,  a. 
dilfetaice  of  1°  to' in  the  measures  of  theae  crystals ;  for  that 
of  ihe  mngnesian  carbonate  is  full  lOfJi".  as  I  have  obseried 
with  uitiformii)',  in  at  least  five  different  specimens  of  ibis  lub' 
siEOce,  obtained  from  situalioni  very  distant  from  each  other. 

Pliil.  Trans.  ISOS,  p  MJ;  or  Journiil,  vol.lV,  p.  150. 
'ofc  XXXIII,  No.  133,— NovBMBKii,  1612.     P        Th« 
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The  prijnitive  angle  of  iron-Spar  if  itiU  more  retnoie  from 
ihat  of  the  carbonate  of  lime,  which  it  esceedj  by  nearly  two 
degrees.  1  have  examined  various  specimens  of  this  subManoei 
aome  pure  white,  o  then  brown,  some  transparent,  others  opako. 
That  which  gives  ihc  most  distinct  image  by  reflection  is  of  ■ 
brownish  hue,  with  llie  semi  transparency  of  hotn.  It  was 
obtained  from  a  lin  mine,  called  Maucilin  Mine,  near  LoEt- 
wiibiel,  in  Cornwall.  By  repeated  measurement  of  small  frag- 
ments of  this  specimen,  the  angle  appears  to  be  ao  nearly  lo7S 
that  I  cannot  (brm  any  judgment  whether  in  perfect  crystals  it 
will  proi-e  to  be  greater  or  less  than  tbat  angle. 

In  tills  inslan^  I hi^  carbonate  of  iron  is  nearly  pure,  and  so 
perfectly  free  from  carbonate  of  lime,  as  to  render  it  highly 
probable,  that  in  other  specimens,  having  llie  same  angle,  but 
containing  also  carbonate  of  lime,  or  other  ingiedienis  inter- 
mined,  the  form  is  really  dependent  oa  the  carbonate  of  iron 
alone. 

it  appears,  lioHever,  cot  unlikely,  that  when  substances, 
which  agree  so  nearly  in  their  primitive  angle,  are  intermixed 
'  in  certain  proportions,  they  may  each  exert  their  power  j  and 
may  oomsion  that  confused  appearance  of  crystallization  with 
curred  surf^tces,  known  by  the  name  of  pearl-spar.  1  canooC 
lay  that  I  have  madeany  accurate  comparative  analyses,  which 
may  be  adduced  in  support  of  the  hypothesis,  that  mixtures 
■re  more  subject  to  curvature  than  pure  chemical  compounds  ; 
but  it  is  very  evident,  from  the  numerous  analyses  that  have 
been  made  of  iron-spar  by  other  chemists,  how  extremely 
variable  they  arc  in  their  composition,  and  consequently  bow 
proUeble  it  is,  that  the  greater  part  of  ibem  are  to  be  regarded 
as  mixtures  ;  although  it  be  also  possible,  that  there  may  exist 
3  tiiple  carbonate  of  lime  and  iron  as  a  strict  chemical  com- 
pound. 

It  seems  not  unlikely,  that  there  may  hereafter  be  found 
some  carbonate  allied  to  the  preceding,  which  may  owe  its 
form  to  the  presence  of  manganese  ;  but  notwithstanding  tha 
iiberatiiy  which  happily  prevails  in  general  among  those  who 
have  it  in  their  power  to  assist  in  such  inquiries,  1  have  not 
had  Ihe  good  fortune  to  meet  with  any  such  compound;  and 
1  am  anwilling,  merely  io  the  hope  of  making  such  an  addi- 
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!,  any  longer  to  Jefer  coraniunicaling  an  observalion,  which 
I  hope  will  be  of  real  utlUiy  m  thf!  difcriminal'ion  of  bodies  (hat 
(litfec  so  essentially  io  ibeir  composlllon. 


feIX. 
tqfan  Economical  Lamp  far  producing  Hiat.u-ilh  a  con- 
atte  taving  nf  Oil,     In  a  teller  from  a  Correspaadenl, 
1-  w.  C.  _ 

ToIUt.  Nicholton. 
SIR, 

IF  fou  iliould  nol  think  Uie  following  experiments  too  tri- IniroducMcn. 
fling  for  inscriion  in  jour  excellent  Journal,  il  is  probable,  ^'"""'^"ioe 
ihal  »ucli  of  your  readers  as  are  in  llie  habit  of  using  an  Argand  icmhotanAr- 
lamp  ill  iheir  clieraiu-al  reseatches  may  feel  inleresied  in  Ibem.  8*"''  '""?• 

•^  '  tad  Hvet   one 

Tbcyoerlaioly  have  iome  claim  to  attention  in  an  economical  third  of  Uie 

point  of  view  :  and  this,  I  ilii»k.  no  one  will  deny,  when  he  '^- 

U  iofoTmed,  that  he  may  procure  a  lamp  at  one  letilh  of  the 

price  of  the  cbea|>est  Argand  lamp;   which  will  produce  an 

otjaal,  if  not  a  greater  degree  of  heal ;  and  effect  a  saving  of  at 

le>«t  otio  third  of  (be  qnanlily  of  oil  consumed.  i 

Experiment  1.  a.  An  Argand  lamp,  whith  is  supplied  by  a  ^'Pj.'j  ^'* 
fountain,  so  that  the  oil  can  never  become  very  hot,  was  made  comumeri  447 
10  born  as  bright  and  siron?  as  posiible,  without  smoke  1   and  S"-  "'  o'l  pw 

,,  ,.,     .  ,  „        hour.and  boil- 

mtroundto  consume  44?  grs.  of  oil,  m  an  hour.      Two  ,j  2000  grt.ot 
ihoDsaiid  grains  of  rain  water  were  exposed  to  the  heat  of  this  wiier  in  7  m. 
lamp  in  a  glass  matrass ;  they  boiled  in  seven  minutes. 
f  b.  Ai  I  (uspected  that  the  lamp  did  not  prodoce  its  greatest  Ssme  tamp, 

I       ffibd,  on  account  of  the  wick  having  been  in  the  oil  for  a  length  "'"'? '""; 

I'  o  D      fnc'i  and  tilkJ, 

of  (iiDe,  I  caused  a  new  one  to  be  put  to  it,  and  every  precau-  comumcd  soo 
tloo  WM  taken  10  make  it  burn  as  powerfully  as  possible.  It  S"-  P*'  ^our, 
now  coniumed  500  grs.  of  oil  in  the  hour,  and  made  2000  grs.  wu«  in  a  • 
ef  water  to  boil  in  6^  m,  min. 

Exp.  2.  I  caused  a  smtll  tin  lamp  to  be  made,  with  four  Eip.  s.  Alamp 

bonien  ;  and  haviagatube  in  the  centre,  to  convey  air  to  lhemj*"''|*"P""" 

I       nch  of  the  burners  containing  eight  threads  of  cotton,  of  the  Bu.  comuincd 

diameter  of  'f^r  of  an  inch.      This  lamp,  when  burning  as  °°'t  ^O",  g"- 

.    .  -  .  .  .    -  ,  ofoilnerhQur, 

Strongly  as  possible  without  smoke,  consumed  in  one  hour  and  boifed  ihe 

200gr».  ofoil.and  madc'2000grs.  of  water  boil  in  lOra.   (See"*'"    in  len 

I      fiiieS,  £g.  Sand  4  ;  and  the  description  at  the  end  of  this  . 

I         A 


grt.  of 


w;i»  shortened. 
Ihf  rffin-i 
incrcaKd 


I*      We  may  here  observe,  ihat  the  Ar^od  lamp  expends,  ifl 

raising  2000  grs.  of  wali.>r  to  the  boiling  point,  S21  gn.ofoili 

and  ihat  ihe  l.imp  just  described  retiiiires  only  33'3  gr».  lo  pro-  ■ 

duce  the  same  effect,  which  is  a  saving  of  IS-S  grs.  or  more 

than  one  third. 

'^      Eip.  3.  Alihough  ihe  lamp  described  in  the  last  experimeot 

e  did  nol  prodace  an  effect  nearly  equal  to  an  Argaod  lamp,  ia  a 

'^  given  lime  -,  yet  I  could  clearly  perceive  that  ihe  principle  upon 

0  which  it  was  constructed  was  good,  affl  capable  of  being  cat- 

r  ried  ro  a  miieli  greater  esieni.     I  thc'ref>re  ordered  another  to 

In  be  made,  in  every  respect  iiniibr  to  the  former ;  except  in  the 

number  of  burnera,  wltich  were  increased  to  eight,  each  of 

which  contained  four  threads  1  so  that  the  cjoantily  of  cotton 

in  (he  wick  of  each  laoip  was  exactly  the  same.     This  lamp 

consumed  300  grs  of  oil  in  an  hour,  and  made  ZOOO  grs,  of 

water  boil  in  65  m.     lis  power,  therefore,  was  equal  to  that  of 

nn  Ar^jaud  laiDp  ;  and  if  we  lake  the  quantity  of  oil  consumed 

,  by  an  Argand  larnjj  In  heating  to  ebullition  200U  grs.  of  water 

in  6^  m.  at -1.;  grs.  (which  is  evidently  too  small  a  quantity) 

and  that  consumed  by  this  lamp,  in  producing  the  same  elTect, 

at  30  grs.  ibe  quaniiiy  required  by  the  two  lamps  to  produce 

a  given  effi:ci,  in  a  ^\\cn  ijme,  will  be  in  Ihe  ratio  of  2  10  3. 

;r      Exp.  4.  a.  Tijc  same  lamp  was  used  in  this  experiment,  as 

''  in  the  preceding  ;  but  .is  four  threads  appeared  to  till  the  tubes 

loo  tight  to  admit  ih;  tree  ascent  of  ihe  oil,  only  three  were 

put  into  each  of  them  ;  a\id  a  glass,  1^  in.  In  height,  and  2  in. 

ill  diameter,  v^as  placed  over  the  flame,  as  in  an   Argand  lamp. 

When  thus  adjusted  it  consumed  320  gn.  of  oil  in  an  hour; 

and  caused  2000  grs.  of  wnler  to  boil  Id  6^  m. 

b.  As  the  effect  ap|,eared  to  be  somewhat  diminished  by  Ihe 

of  the  matrass  to  loo  great  a  distance  from  ihe  dime  ■ 
of  tliejamp,  thisgla&s  was  removed,  and  another,  only  1  in., 
in  height,  stib&tituied  in  Its  stc.id.  The  flame  did  not  appear  to 
be  as  vehement  now  as  before  :  it  nev«nhelesB  produced  a 
greater  eSeel,  which  wai  owing,  no  doiabt,  (o  the  bottom  of  the 
malcasfi  being  nearly  in  contact  with  it.  Only  3/6  grs.  of  oil 
were  consumed  in  the  hour  ;  and  2000  grt  of  water  boiled ,  * 
strmigly  inClm. 

Thi^  appears  lo  be  the  preferable  mode  of  using  the  lamp,  as 
it  thus  ptuJuces  a  gru-aier  degree  of  heat  thai:  an  Atgand  Janip, 


J 
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n  under  the  moat  fiivourable  ci  re  am  stances  ; 

be  tame  lime,  224  grs.  kisof  oil.  which  is  a  saving  of  about 
-^,  or  neai]y  half.  If  we  caitulale  the  quantity  re(|oite<l  by 
each  (o  produce  the  fame  effect,  it  will  be  ttill  more  in  favour 
of  mine. 

Eip.  5.  a.  As  the  advantages  arising  from  bringing  the  sub-  ^'P  '■  T^"'^" 
(ian<x-  lo  bi;  healed,  as  near  as  possible  to  the  flame  of  the  lamp,  g»i   "  " 
appeared  to  be  no  conilderable,  it  was  natural 
wmilar  effects 
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con.iderable,  it  was  natural  to  conclude,  ilia 
Id  altehd  the  shurtentiig  of  the  glass  of  the  ^^'^j' ' 
Argand  lamp,  or  tbe  removing  it  altogether.  Accordingly, 
2O0O  gr*.  of  water  were  exposed  m  the  heat  of  tliis  lamp, 
when  burning  as  clear  as  posiiiblL',  without  a  glass.  The  water 
did  nut  boil  in  less  than  y^  min.  This,  therefore,  did  not  ap- 
pear to  be  any  improvement. 

b-  ladded  to  the  Argand  lamp  a  glass  2  in,  in  diameter,  and  But  a 
1^  in.  in  height,  frum  ilie  base  of  the  flame.      It 
connderably  increased,  for  It  made 2000  grs,  of  water  boil  in  lidliuf  theoit 
ej  m.  and  eonsumtd  only  -lOO  grs.  of  oil  per  hour.  mthcA-Ump. 

Those  who  do  not  think  it  worth  their  while  to  procure  a 
lamp  similar  to  that  which  I  have  recommended,  will  at  least 
liiid  it  a  considerable  improvement,  to  reduce  the  glasses  of 
their  Argand  lamps,  to  the  dimensions  here  specified,  whiob  will 
cause  a  saving  of  one  fiftii  of  the  quantity  cif  oil  at  present 
consumed. 

Exp.  t).  One  of  my  principal  objects,  in  the  construction  of  Eip.  G.  The 
Ibii  lamp,  was,  that  1  might  be  able  always  to  procure  an  equal  '^^  i^J^jJ*^ 
degree  of  beat ;  and  one  that  could  be  augmented  or  dimiaislied  tteady,  and  i* 
UDiformly.      The  following  experiments  were  instituted  with  a  ["JXe'Ii'^blr 
view  to  determine,  whether  it  possessed  these  properties  or  not.  nf  bunwn. 
I  have  arranged  them  into  a  table  ; 
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a 

H 

7 

4 

4 

b 

4 J  hardly 

4^ 

5 

li    nearly 

5-tj 

4 

.1 

7 

3 

9h 

2 

15 

1 

30 

28 

tie  flnt  colniDn  of  which  indicates  llie  number  of  bumen  em* 
plojrcd  ;  tbe  secoodj  the  lime  required  to  raise  1000  grs.  of 
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rain  water  to  the  boiling  point ;  and  the  ibird,  the  lime  requited 
by  calculation  to  produce  the  same  effect ;  taking  the  firgt  expe- 
riment fortbe  staodard,  viz.  Ibat  wiib  eight  biitntrs,  ibe  lamp 
will  make  1000  grs.  of  water  boil  in  3  J  m,,  which  h  very  nearly 
half  the  time  which  it  rcquia's  to  make  2000  grs.  boil. 

Tlie  real  times  are  copied  exactly  ftoai  the  memoranda  I 
made  while  performing  ihe  experimenla ;  and  I  was  much  sutw 
prised  to  find  how  nearly  ihcy  coincided  wiib  tbe  times  by  cal- 
culation :  especially  since  tbe  watch  used  had  no  seconds  band. 
In  the  last  experiment  but  one  tlie  water  never  boiled  strongly ; 
and  in  the  last  it  only  just  simmered.     1  have  added  a  sketch 
and  description  of  the  lamp,  for  the  nse  of  those  who  may 
Visfi  to  procure  one  like  it.     Its  dimensions  are  exacilv  double 
those  of  the  drawing  ;  with  the  assistance  of  which  any  lin- 
inmedVaier      ""^^  *'''"  ''*  ^'''^  '^  "0^^^  ''  i  3"*'  ^  should  recommend  it  to  be 
wiihnuiauE-    made  With  a  rescr^-oir,  to  prevent  the  oil  from  being  much  heated, 
^^""^'^n^^^as  I  havefoand  by  experiment,  that  this  circumstance  consi- 
d-  derably  increases  the  quaniily  of  oil  consumed  in  a  gicen  time, 
without  adding,  in  tbe  least  degree,  to  the  heat  of  the  lamp. 
The  price  of  one,  similar  to  the  drawing,  will  not  exceed  Is.Sd. 
exclusire  of  the  glass,  which  is  about  one  tenth  of  the  price  of 
Ae  comnionest  Argand  lamp  that  I  have  seen. 


[  viuble. 


la 


Your  cooslaat  Reader, 

L.O.  C. 


Descripiion  pl.V,fig.3,4.  A  the  body  of  the  lamp;  B.  B^ 
(he  burners  ;  C.  tube  for  conveying  air  to  the  fiame  ;  D,  D.  D. 
small  feet  which  raise  the  body  of  the  lamp,  and  allow  tbe  free 
access  of  air  to  the  tube  C. ;  E.  E.  bended  wires,  which  support 
the  glass  F. ;  G.  small  tube  for  filling  or  emptying  the  lamp*. 

•  It  TrtdW  afford  »nacceplilil«reioIt,  if  the  wrilcr  would  alio  n>e»- 
nire  the  liglil  afforded  by  cbe  lampi  under  compariioo,  as  well  a>  ibr 
heat,  Ai  tlie  method  of  ihadows,  ihciugh  very  limple  and  eaiy,  ii  cer- 
tainly not  in  general  uie,  1  would  here  repeat,  that  whrn  die  ihadowi 
or  tbe  same  objert,  projected  upon  a  will  or  surface  bj  two  lights,  ar* 
equally  dark,  the  li^hit  themtelvet  are  equalljr  inteaie — that,  if  not,  the 
dailceu  ahadow  nill  be  projected  by  the  intercepttou  of  the  bn'ghleit  of 
ttie  light!  ;  and  that,  if  thli  brighteit  light  be  then  removed  farther  from 
the  wail,  till  both  ihadowi  become  equally  dark,  and  the  dittancea  of 
tbe  li][hti  from  the  wall  be  la  that  liiuatiou  mcuuted,  the  iDlensity  r>r 

each 
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ipiUm  qf  a  new  Construdlon  and  Arrangement  of  the  Keyt 
_  MusUal  IttUruments,  invented  ty  Joun  Tbottbs,  Esg. 
(W.  N.)  a...rf  .=■ 

IN  ihe  piano  forte  and  oilier  iinirumenfa,  in  which  ihe  noles  fnsuumcoH'. 
of  the  niiuical  or  diatonic  scale  are  afforded  by  wires,  slringe, 
pipes,  or  ulher  paria  of  invariable  figiirea,  lenglhg,  or  oiher 
aflcctions,  and  produced  by  ihe  aciion  cf  keys, -it  is  well  known, 
that  one  priodpal  series  has  lis  notes  designated  by  Ihe  first 
seven  lellers  of  the  alphabet.  A,  B,  C,  D,  E,  F,  and  G  ;  and 
ibai  the  iiitervaU  of  gravity  or  aciireness  are  all  (neatly)  equal 
U)  each  other,  except  liie  interval  between  B  and  C,  and  that 
between  E  and  F,  which  arc   (nearly)   half  the  magnitude  of      • 
the  oitier)  i  and  thai  by  interposing  other  notes  at  (nearly)  e(]ual 
diilaoce  between  each  of  the  greater  intervals,  a  series  of  such 
unallcr  iniervali  (called  the  intervals  of  semitones)  is  coiulilu- 
led,  and  a£brds  tlie  number  of  twelve  notes  in  all ;  out  of  which 
it  ii  piaciicabie,  by  commencing  from  any  individual  note,  to  take 
a  regular  diatonic  series,  having  its  notes  and  half  notes  disposed 
Id  a  siroilar  manner  to  those  of  the  principal  series  before  men* 
lioaed.     The  present  occasion  does  not  require  any  illustration 
of  tlie  n.iiure  of  tlie  musical  scale,  or  the  decrees  of  iniper* 
feccion  to  which  tije  secoodaiy  Ecales  of  fi):ed  instruments  are 
unavoidably  subject,  and  the  remedy  usuall?  afforded  In  part  by  Ths 
temperament.  Practical  musicians  are  aware,  that  the  white  keys 
of  apianoforle,  and  the  lines  and  spaces  of  a  aiusic  book,  are  prnu(ll>yi'm- 
appropriated  to  the  notes  of  the  principal  series,  called  tiic  natu-  j^nVaffJ'dEd'*' 
ral  scale  -,  and  thai  the  auxiliary  half  notes  are  given  by  black  by  wliiie  kcju 
licj^t  on  the  instrument,  and  marked  in  the  book   by  the  same 
cbaracier  a  denotes  the  note  next  ascending  or  di.>sceDding,  but 
have  the  mudifyitig  character  of  Bat  or  sharp  preliKediD  the  clitT  Mutation  by 
or  elsewhere.    Thai  tliis  mode  of  notation  is  unscientific  and ''»'"'"'''^P* 
awkward  ;  and  that  the  correspondent  structure  of  the  keys  is 
irir^Iar  and  enibariaMing,  will  scarcely  be  controverted  by  any 
one  wLu  shall  maturely  consider  the  subject,     la  the  natural 

10  to  tlic  •quareol 
_  ri  equilly  black  n 

t'omlhrV*il  oi  lurFice  *rc   mpeciivdv  fiv*  aod  levru  f«i,  the  iniin- 
i;iy,  or  qua'iiiiy  oi  li(h(  cmiiicd  from  inem,  will  be  mpMtivelf  a*  SS 
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series,  dety  cbaracier  simpiv  indicales  ill  nole ;  bul  if  we  lake 
■lie  rund  (Dcntni  nolc  one  lone  higher,  viz.  from  C  to  D,  ihen 
two  ohariM,  hanielv/andc,  will  be  marked  in  ibectitf;  and  ibe 
tamp  characters,  in  effect,  will  no  longer  indicate  the  same  note), 
or  riqiiire  ihesamekeys  lobe  louched.  If  weassiimeihefiindfl- 
menial  isio  lone&above  C,  four  Kharp<  will  be  marked  in  iha 
cliff,  ilcc.     And  it  is  accordingly  founil,  ihat  in  trani^posing  and 


perfi.rming  on  the  difft- 
Mr  Troiter      iiicjcb.     Mr.  Trotter  hi 
a,'.'"'  "whlV^  ("'  '*>'«  la«di«iruliy,  by 
kev  in  TC)tu.ir  ner  tli-ii  no  .preltrence  a 
■llTthf  'twelve  '^"^  *eriei ;  but  every  serii 
•Tniiiijnet;        manner.     He  places  tlv 
'    rlilnple  „!j"^'  »or-ce>riion  for  every  one  ■ 
inv.iiai.le         Bi-t|uel>t  rule  IS,  ihat  fc 
f^'mn"^'      whJiever,  the  key  n 
evrry  kL-yof     '^^  ^^Y^  '^^*-'  ascending  of  the 
—-■e.  be   followed  by    the   four  keys 


tbe  fingering  is  very  different 
und  a  simple  and  effectual  remedy 
.irociing  the  keys  in  sueb  a  man- 
while  keys  is  given  to  any  particu- 
ies  is  fingered  precisely  in  tbe  same 
he  while  and  black  keys  allematety  ia 
■  ol  (be  twelve  semiiooes  ;  und  the  con- 
ibe  sharp  series  ascending  from  any  Dole 
e  itself  is  to  be  touched,  and  ihen  the 
alour,  and  Ibese  are  10 
.cending  of  the  opposite 


1  fig.  5,  pi.  V.  the  key  of  ibu  Nole   C   being 

black   is  lo  be   Ibllowed  by  the  black  keys  ol'  D  and  E.  and 

afierwards  by  the  tbur  white  keys  of  I',  G,  A,  »nd  B.      And  it 

U  easy  to  show,  that  in  the  fiai  series  a  rule  no  less  simple  and 

universal  prevails  throughout,  viz.  ihat  the  key  note,  and  iho 

next  above,  and  iwo  next  below  it,  arc  to  be  of  tbe  same  colour, 

and  the  uther  three  of  the  opposile  colour. 

,_111iittrBtinn  by      In  the  same  figure,  where  W,  W,  Stc.  represent  tbe  white 

»i'*«"S"''''"E- keys,  and  N,  N.&cihe  black  keys  ns  usual,  tbe  leltersn,  n, 

represent  ibe  same  black  keys  continued,  and  a  little  depressed 

below  the  uhiie  nnes.     By  (his  raean^  tbe  performer  has  his 

eleclian  lo   touch  either  N  ur  n  of  any  key  at  pleasure  ;3nd 

as  ilie  nature  of  ihe  passage  may  require.    This  construction  is 

sbi  wii  in  profile  al  tig,  Q. 

performanci        ^  **'  prtsent  wlien  a  professional  genlletnao,  who  had  prac- 

on  lilt  .n-irii-  itsed  on  this  impioved  instrument  iwo  days,  performed  several 

fcL^oQil 'man"  P'"^^*  °*  music  upon  it,  which  were  of  difficult  and  rapid  exe- 

cuiiuii.     He  spuke  with  much  approbation  of  the  facility  and 

^_  ad(ani.-<gesit  aDbrds.and  particularly  remarked,  ibai  ihu  im- 

^^b  prutenicni  n,  n,  kc.  allows  certain  passages  lo  be  perfurmetl 

^^^  in  a  superior  manner,  which,  if  fingered  by  roeoDS  of  the  faces 


•TE9DVLVU  or  COMPBIfSATIOir.  €1]:^ 

M.  N.  &c.  would  be  much  lets  manageable.  Not  beiog  my- 
«df  a  performer  on  any  keyed  instniment>  I  can  only  express 
WDj  approbatioo  in  general  terms.  Letters  patent  have  been 
granted  for  the  invention. 

^■'      ■  _  .       ....     «      .  .ii         ■■■.»§» 

XI, 

A  new  Compensation  Pendulum,  without  Joints  or  Surfaces 
learing  against,  or  moving  upon  each  other.  In  a  Letter  from 
a  Correspondent.     (R.  B.) 

To  Mr.  Nicholson. 
SIR, 

SINCE  the  invention  of  pendulums  of  compensation  for  pendahnnt  of 
changes  of  temperature,   there  have  been  a  number  ofcompeniadou. 
excellent  contrivances,  by  means  of  the  contrary  expansions  of 
metallic  bodies,  for  keeping    the  centres  of  oscillation    and 
flOfpeiMian  at  an  invariable  distance  from  each  other.     In  the  MercuriaL 
quicksilver  pendulums,  or  any  of  the  contrivances  which  re- 
qoirethe  nseof  a  fluid,  irmay  reasonably  be  supposed,  that 
the  changes,  which  are  to  compensate  each  other,  do  take 
place  at  the  same  time  as  the  temperature  becomes  altered  $  and 
that  the  quantity  and  effect  of  the  compensation  continue  the 
aame  for    any    lengtii    of  time,  during  the  existence  of  the 
machinery.     But  in  pendulums  composed  altogether  of  solid 
materials,  both  these  results  have  been  called  in  question.     In  Gridiron  pen- 
the  gridiron  pendulum,  it  has  been  insisted,  that  the  adjustment  J^'""  o^«»- 
of  the  expansions  is  by  the  construction  of  holes  and  pins,  not 
capable  of  extreme  exactness  j  and  that  the  variation,  to  which 
tho  pressure  of  contact  may  be  liable,  and  the  stickage  of  the 
bars,  (which  rub  against  the  frame)  may  be  more  than  sufficient 
to    counteract  and   give  uncertainty  to  all  small  variations, 
required  to  be  compensated.     And  in  all  constructions  of  bars  ExpaoMon 
ot  Steel  and  brass,  soldered  or  connected  lengthwise,  it  has  to  alter  l)ythe 
been  doubted— not  only  whether  the  wire-drawing  and  upsett-  ^yci^!«  *ctioa 
ing  of  the  elastic  metalsihemselves,  under  a  state  of  such  severe  ^ 

force,  may  not  allow  for  all  small  changes,  without  perceptible 
flexure,— tait  likewise  whether  the  flexure,  which  in  larger 
changes  is  perceived,  may  not  become  altered,  after  a  course  of 
time,  and  long  exposure  to  the  effects  of  heat  and  cold. 
Perhaps,  Mr.  Nicholson,  you^  or  your  readers^  may  be  inclined 

to 
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lo  lliink  ibcse  Speculations  the  mere  creatui«s  of  theory;  nnd' 
rany,  from  Uie  actual  peTfinrmancB  of  many  surprising  liinc- 
tneflsurera,  be  diitposed  to  conclude,  that  ibey  may  be  praclirally , 
of  no  coil  set]  net]  ce.  But  I  woulii  urge.  Sir,  that  it  is  by  thii- 
kindof  minute  and  scrupulous  inve  a  ligation,  that  discoveries 

•  come  to  be  made  ;  and  that,  wliile  the  best  makers  hold  diff<.-rent 
opiniaii9,  and  with  all  tbeir  skill  (which  I  truly  honour)  cannot 
foretel,  beyutid  ■  certain  point,  whether  the  work  they  are 
npon  will  answer  tlicir  cxpeciaiion  or  aot. — we  may  actually 
expect  still  to  make  discoveries  in  tliii  useful  and  curious  pur- 
snit.  And  while  we  make  our  exporiments  and  operations 
under  the  guidance  of  some  probable  hypothesis,  or  tloubt,  or 
indication,  (be  objects  we  produce  may,  in  many  instances, 
be  found  to  possess  unforeseen  advanL-igea,  or  serve  to  establish 
new  truths,  [lerliaps  not  suspected  by  the  operator  bioiself. 

I  hare  been  de'^irous  of  consiruciiug  a  pendulum,  composed 
of  expansinn  Inirs,  not  subject  to  the  xiolence  i>f  soldered  or 
jidlierent  faces  pulling  against  each  oiber,  or  Ibe  uncertainty 
of  contacts,  the  rub  of  iurfacei,  the  Flickage  of  joints,  or  iho 
bearing  parts  of  levers.  The  following  has  been  going  for 
sevFi  a  I  yeari. 

In  the  annexed  drawing,  (Fig.  2,  plate  v.)  f  g  and  i  h  repre- 
sent bars    of   brass,  respectively    united    by    riveiling    and 

(]  soldering  wtili  two  bars  of  steel  at  the  ends  where  lliey  touch, 
bat  tiieir  faces  do  not  touch  except  nsar  the  ends,  as  shown  ia 
the  drawing. 

I  At  the  extremity  glut  of  the  system,  all  the  four  bars  are 
connected,  as  is  also  shown  in  the  cross  section  p  ;  but  at  the 
other  extremity  (he  bars  f  k  are  conuecied,  and  so  likewise  are 
'  the  bars  m  h  ;  but  there  is  no  union  between  k  and  m.  At  o,  o> 
the  bars  are  filed  away  or  iiotcbed,  so  as  to  leave  each  of  them 
thin  on  the  side  farthest  from  the  middle  line  of  the  system. 
a  d  shows  part  of  the  penduluni  rod,  of  which  a  is  the  point 
of  suspension,  conuecied  by  a  spring  with  b,  a  clamp  adjust- 
able by  sliding  along  the  face  of  f  g,  aud  fixable  in  any  required 
position  by  the  screw  c.  And  d  is  pat  t  of  the  lower  rod,  broken 
off  to  save  room  in  lite  plate  instead  of  being  continued  down 
lo  the  ball. 

The  effect  of  I  bb comb! nation  may  be  thus  explained  :  When 
by  an  increase  of  temperature  the  brass  bars  fg  and  i 


J 
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longer  Ihan  Iheir  cotresponJent  slecl  b.irs  k  1  and  m  n,  the  'i^'f'  "P<*' 
whole  of  ibe  fiexure  will  take  place  wiiliout  any  strain  or  peiTui'te. 
ISDUon  of  any  practical  importance,  in  the  thin  parrs  at  o,  o, 
aad  ihe  faces  k  m  will  be  brought  nearer  logeiber,  and  so  like- 
wise will  a  and  il  )  by  which  means  the  pundulum  rod  will  be 
■boncned,  and  tbit  shortening  may,  by  the  due  adjustmenioftbe 
cUtDpf,  be  made  prerisely  lo  compenaaie  liir  the  lengthening  of 
tbe  rod,  caused  by  iu  direct  expansion  by  the  same  increase  of 
tempeiature. 

I  believe  ihe  happy  expedient  of  confining  the  flenure  to  a  Harfj'i 
ihixt  p*n  of  Ihe  bar  was  first  used  by  Mr.  Hardy,  in  his  expan-  h»l»ucc. 
■on  balance. 

In  order  to  show  iheqnaniiiy  of  effect,  let  fg,  It  I  (Fig.  2")  Principlw 
repreaent  one  pair  of  ihe  bars,  of  which  o  g,  e/ are  ihe  ihin  parts,  fur'fhe'o' 
Kod  c  o  the  depth  of  the  notch  ;  and  suppose  a  e  to  be  the  effect  tiiy  of  «Ui 
of  tbe  expansion  by  one  degree  of  heat  in   the  thin  brass  part 
beyoDd  ibat  of  Ihe  steel  barj  which  will   be  000000331   in 

Or,  g  0  being  equal  to  e  o,  ihc  quantity  e  o  will  bc=: 
OOOOOtXiai  X  depthof  notch. 

Bnt  Ibe  whole  excess  of  expansion  will  be  greater  in  propor-.. 
tion  ai^be  whole  bar  is  longer  than  c  a,  or  ilie  depth  of  notch, 
that  ii,  0  00000331  X  length  of  bar  =  whole  excess  of 
caipanaioo. 

And  as  this  excess  will  cause  an  angular  de\*lation  in  Ihe  line 
(0  to  E«  and  beyond,  and  will  also  cause  a  similar  deviation  iri 
gf,  tbe  linear  deviation  of  the  extremity  /will  be  greater  than 
that  uf  0,  in  pi'oporlion  as  the  whole  bar  is  longer  iban  en,  or 
die  depth  of  notch  j  that  is,  depth  of  notch  :  length  of  bar :: 
«ccu  of  expansion    =     000000331   x  length  of  bar:  linear 

,  ,    leueib  of  bar*  x  0'O000OS31 . 

^nalioo  of /=  — ^ 

depth  of  notch. 
In  order  to  adjust  the  compensation,  the  etfeciivc  length  of 
tbe  bar  is  variable  by  means  of  ibe  clamps,  and  the  deviation  of 
tbe  partf  of  tbe  pendulum  rod,  above  and  below  the  set  of  bars 
from  H  precise  right  line,  would  not  exceed  ten  miautea,  if  ibe 
parts  were  inflexible,  and  the  barf  very  short ;  but  llie  spring  of 
Hiipeiuiou  is  practically  sufficient  to  preserve  the  right  line. 
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the  Constmctian  and  Effects  of  the 


„f  rrriHE  inflammaticn  of  spunk  in  the  priL-timailc  tioderbox,  by 

m-  Jl  rhe  compression  of  air  alone,  is  Bplienomcnun,  Willi  wbicb 
chance,  the  faliier  of  discuverjit  lias  lately  enriched  namral  philo- 
sophy. Many  have  rusoneilon  its  cause ;  u  hidi  some  consider 
lo  be  caloric,  others  dectriciiy  ;  but  no  one,  il>at  1  tcnow  of, 
hasailcmpied  lo  support  his  opinion  by  experimenlst.  Wilhout 
bias  for  any  hypothesis,  !  have  made  some  researches  oa  the 
consimction  and  effects  of  ilie  pneumatic  linderbox,  the  resulls 
of  which  shall  be  (lie  subject  of  the  present  paper.  In  the 
first  pari,  I  shall  consider  what  relates  to  the  si  rue  lure  of  the 
instrumeni ;  in  the  secoud,  I  shall  give  aa  account  of  the  expui- 
menls,  ihat  lend  to  the  diiicovery  of  the  cause  of  its  elfects- 
I.  The  firs!  con.struciion  of  these  linderboxes  was  a  lilllo 

a  faulty  in  the  pislon  being  commonly  eighteen  or  twenty  lines 
ioigg.  This  was  said  lo  be  necessary,  thai  the  air  might  not 
escape,  when  the  pislon  was  in  action  ;  for,  if  there  were  any 
point  not  accurately  titled  lo  ihe  inside  of  the  tube,  the  aic 
escapes,  and  the?  spunk  dnea  nol  kindle. 

pIi  The  goodness  of  the  inslrument  does  not  depend  on  the 
of  length  of  the  piston,  but  on  ihe  accuracy  with  which  it  fills  the 
bore  of  the  tube  ;  with  a  lube  well  bored  and  a  piston  of  six 
lines,  the  air  will  no  more  pass  than  wilh  a  pislon  of  twenty. 
Accordingly,  for  a  tube  of  six  inches  1  have  reduced  the  piston 
to  six  lines,  which  adds  an  inch  lo  Ihe  column  of  air,  and 
diiuiulshcs  the  frlclinn  two  thirds,  so  that  the  effect  of  the 
linderbox  it  moiecerlain,  and  it  is  mors  easily  used.  With  a 
lilile  dexterity  you  may  kindle  the  spunk  by  holding  ihe  tube  in 
one  hand  and  pushing  the  piston  wilh  the  other,  wilhout  bt^ing 
obliged  to  Test  it  on  a  table,  or  any  other  solid  body,  Mr. 
Dumoliez,  a  t>kllful  maker  of  philosophical  instruments,  is  so 
fully  convinced  of  ihe  advantage  of  short  pistons,  that  he  now 
makes  ihcm  of  these  dimensions. 


•  ;oarn»l  de  PhjHquf ,  Vol.  LXVll,  p,  ]  25, 

+  See  Journal,  Vol.  XX,  p.  278 ;  and  Vol.  XXt,  p.  SM. 
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They  should  be  employed  also  in  the  syringes  of  air  guns*,  short  piiiom 
of  fonnUini   acting  by  compressed  air,  of  ilie  apparalo*  (nr  ^' '^"""8' 
arliBcial  mineral  waters,   of  fire-engines,  which  are  worked  nucli ion. 
with  fO  much  labour,  and  even  of  air-pumps.     As  ihe  shorten- 
ing the  pinion  ii  an  advanlage  to  the  pnmp,  we  obtain   i  gieater 
cfl'evt  with  less  labour,  and  in  a  shorter  time,  llinn  with  long 
pisloiu. 

I(  Is  essential  too,  that   the  instrument  does  not  leak  at  ihe  The  chimhcr 
part  where  the  spunk  is  placed,  because  there  the  iransieni 'V*'''*  ^"'" 
action  of  inflammation  lakes  place,  and  a  slight  emission  of  air  e',^^n,j;"fl,  "°* 
would  prevent  the  elTeci.     But  this  etfecl  is  produced,  llmugli  "h'--   piitoa  m 
the  piston  does  sutler  the  air  in  the  lube  lo  pass  it.     To  satisfy      "*' 
myself  of  this,  I  made  the  following  experiiiienl,  at  which  they 
who  liavc  seen  it  were  greatly  stirprised. 

la  the  length  of  the  piaion  I  raadii  a  groove  a  quarter  of  a  f^ur  prwuef 
line  broad.      The  spunk  took  fire  as  bcfure.     Three  other  ";'«|*  in 'he 
groove*  were  added  saccessively  opposite  one  another,  so  ai  to  prevent  ibe"^ 
divide  the  piston  into  lour  equal  parts  ;  and  siiil  ihe  spitnK  took  effect, 
Aref.     When    the   grooved  pialon  is  moved  backwards  and 
ibiwariJ«  in  ibe  lobe,  the  air  may  be  beard  «nieringor  is!>uing 
'i«at}  and  the  friction  is  m  slight,  that  the  elfect  of  liie  insiru- 
UjMMnt  it  easily  obtained  by  pushing  it  with  the  hand.     I'hiskind 
^Hf  piston  would  be  preferable  to  (boss  that  fit  accurately,  if  a 
^•4ttlidtabalance  were  employed,  hard  enough  to  resist  the  con - 
timud  friction  of  the  air  passing  through  the  grooves,  if  I 
tnay  be  allowed  the  expression.    The  grooves  in  leather  pistons 
■oon  alicr  iheit  thape,  and  spread  to  a*  to  allnw  the  air  to  pan 
in  loo  large  quantity. 

The  piston  with  tour  grooves  acting  very  well,  I  made  one  hut  one  of 
with  a  .ingle  groove>  of  dimensions  equal  lo  llie  other  four,  and  ^^ft  did"*"' 
wbal  I  foresaw  actually  took  place  :  there  was  no  iuflaromation. 
The  fallowing  arc  the  reasons  of  this  dilTerence. 

The  extreniity  df  the  grooved  piston  exhibits  the  area  of  a  ^^7 'h*  ™»lt 
circle,  the  peirphery  of  which    touches  the  interior  edge  of  the  f[^e^(i,°  ""^ 
groove*.    The  column  of  air  contained  in  the  tube  rests  almost  aaion, 
wMly  on  this  base.    There  are  only  the  parts  corresponding  to 

•  ta  the  »tr-pini  of  G*nn»ny,  which  »r«  the  bcjt  w«  know,  die 
pulua  of  ■he>]rrin>!e  it  eairemely  ihiitc, 

f  liri?0  till)  ex|>eH mem  with  Mr.  B^ncki, 
andir^riaDil  it  aucceed  ccBipleccly  with  a  ctfo: 


[  PKoit  coMranstD  tit. 

llie  grooves,  that  are  continued  through  ihe  length  of  the  pra- 
ton,  and  cocnmuDicaio  wilh  the  exieriuil  ait.  Wlicn  tl>e  phton 
is  pushed  w-itli  sufficieni  velocity  to  kiudle  ibe  spunk,  ihe  parts 
ttf  the  column  corresponding  to  the  grooves  rosli  into  tlieoi 
with  equal  velocity  ;  but  the  friction  (boy  eipetjeoco  in  passing 
through  BUcli  DRrrow  lubes  occas'wtii  a  HsiilaDce  lo  their  pm- 
sage,  a  kind  of  cboaking,  that  sufTers  only  a  part  to  eicHpe, 
whila  [he  column  resting  oa  the  area  of  the  piston  is  pushed 
entirely  toward  liie  c-itremity  of  the  tube,  where  the  spunk  to 
be  kindled  lies. 
J  the  large  i„  ||^  pision  with  a  single  broad  groove,  (be  area  of  the  cir- 
cle, on  which  the  column  of  air  rests,  is  much  smaller,  conse- 
quently the  column  itself  is  less.  Hie  resistance  the  ait  expe- 
riences in  passing  through  the  groove  is  next  to  nothing;  for 
we  hearno  ncise  on  moving  the  piston  backward  and  forward  ; 
and  a^  air  expands  in  all  directions,  when  the  piston  is  moved, 
the  column  resting  on  the  area  of  the  circle,  resting  at  the  sam« 
lime  laterally  on  that  which  answers  to  the  groove,  it  recedes 
from  all  the  points  of  contact,  and  flows  entirely  through  the 
channel  it  finds  open.  It  is  so  true,  that  it  wholly  flows 
out,  that  Ihe  pision,  when  it  touches  the  extremity  of  the  tube, 
remains  there  ;  while  with  other  pistoos  a  suiUcicnt  quantity 
of  air  is  retained  lo  occasion  a  spring  and  repel  them. 
Okmcc  ot  the  I  think  it  proper  to  say  a  word  or  two  on  the  quality  of  the 
touehvioM.  spunk.  The  driest,  softest,  and  least  impregnated  with  nitre, 
should  be  chosen.  In  ihnt  of  the  best  quality  a  piece  will  not 
always  be  found  equally  good  throughout.  Some  contains  a 
great  deal  of  nitre,  and  is  kindled  wilh  more  difficulty*.  This 
may  be  known  by  Ihe  cool  taste  it  leaves  on  the  loogue  ;  or  by 
kindling  it.-  for  when  it  has  taken  fire  the  nitre  niells,  and 
lomeliines  throws  out  sparks,  that  may  be  dangerous  when 
they  spirt  out  of  the  jnsiruinent,  particularly  if  made  with  a 
Danfrar  of  cock.  As  it  is  usual  to  blow  on  the  spunk,  lo  try  whether,  it 
Nowrim  on  it.  be  kindled,  a  spark  may  be  thrown  from  it  into  the  eye.  Thii 
painful  accident  once  happened  to  me, 

*  Spunk  u  prepared  (rom  igicic,  whirh  ii  firgl  boiled  in  Water  ;  beaten 
welltrben  diy  ;  iteeped  in  attrong  wluiioa  of  ultpelrc;  andlailly  driEd 
in  an  QveD.  IFiheioluiioD  of  niircbetooKroDg,  Ilieaguici*  laadcd  widi 
tbit  Mil,  which  reurd*  i:i  inAimiiutioa, 

5  They 
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Tlity  wLo  imagine,  tbat  eleclricity  kindles  the  Epouk,  consiJer  £i„tncliy 
lline  sparks  as  an  incontroveriible  proof  of  their  opinion.  I  suppo^eil 
Uiliik  they  are  oiistflkeo  in  iliis  cam  j  yet  1  must  not  conceal  a  |j|^  ^'"^ 
CkX  cocoKunicatcd  lo  me  by  Mr.  Veau-Delauuayi  wliich  eeetns 
to  Gdotinn  ibii  opmiun,  of  wbicli  lie  is  apartifian.  Out  of 
Iwriiv  limes,  wlien  tie  operated  with  the  instrumeat  wiibont 
»ay  ipunk  iu  il,  he  saw  sptiks  emitted  three  times.  There  are 
ttroog  reasons,  Lowever,  lor  suspeciitig,  that  electricity  is  not 
tfae  came  of  ibeintliimmaiion  here,  Tlicse  1  shall  give  in  the 
•ecood  part  of  this  paper,  concluding  the  present  with  an  iin- 
ponant  obaervaiion  on  ilie  consituciion  of  pistons. 

If  M'e  could  tiuU  an  ebsiic  substance  sulScienily  compact  to  ou  tfai  eo 
tunied  in  a  latLe,  we  »liould  have  perfect  pistons,   that  "."""oq  i 
lU  *{>rtn{  and  adapt  themselves  to  the  inequalities  of  the 
talie.  without  suiering  a  bnbble  of  air  to  escape.    1  have  made  Att«npii< 
MOK  with  caoutchouc,  softened  before  ilie  tire,  in  order  lo  give  eiaiiic  gun 
ii  ■  degree  of  elailicity  more  obedient  to  the  inequalities  of  the    '     ' 
lube.     But  on  attempting  lo  turn  it  in  a  lailie,  it  bunt  under 
Ib^iool.     Even  I  be  edge  uf  a  razor  would  not  take  hold  of 
il  t  *o  ihat  the  piilon  rcmaiiicU  uneven  and  almost  raggi:d,  and 
/wlJed  like  Mift  wan  under  the  Angel's.     In  this  imperfect  slate 
iltoljrprevcnts  the  air  from  escaping,  tbala  column  of  three 
iocfacs  ii  suScicnl  to  kindle  the  spunk  ;   but  after  a  few  stroke* 
«f  lb«  piston  tbe  Ikqi  dilates  it  to  sueh  a  degree,  tbat  It  cannot 
be  tnoTed  without  considerable  force.     If  a  drop  of  oil  Cie  put 
□n  it,  it  moves  eaiily  ;  but  ibis  soon  spoils  the  instrument  -,  lur 
ibe oil  dUwlve*  the  caoutchouc,  and  forms  a  varniJi,  whii^b.  as 
Ibc  piston  grows  hot,  makes  it  adhere  still  more  alioiigly  to  the 
■ides  of  ihc  lube. 

Might  not  tlicse  inconveniences  be  avoided,  by  arming  the  TUii  mieli 
piston  rod  wilU  caoutchouc,  and  covering  this  with  leather  ?  f"*"     "" 
If  this  process  sucLceded,  it  might  be  applied  with  advaoiage  to 
all  norn  of  pomps. 

II.  Toaltain,  if  possible,  a  knowledge  of  the  principle  ofwhwiiili 

InOtmmition  in  the  pnenmatic  tinderbox,  four  things  are  to  bo  ^'' 

eoruidered — tbe  maierials  of  the  tube,  the  matter  contained  in 
the  tube,  the  materials  of  the  piston,  and  the  friction.  Among 
ilt«  owterials of  the  piston  1  include  the  grease,  with  which  it 
is  otMled,  to  make  it  move  more  easily,  and  render  il  fitter  lo 
iottrocpl  the  passage  of  tte  air. 
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l«t,  That  no  part  of  the 
inuilaiion  U  ■  necessary  condi 
Irlcity  wirh  any  of  the  mndii 
that  we  know,  becaute  the 

itself  wiihoiit  insulation,   is 


In  examining  the  queatioa  wbeiher  ibe  spunk  be  kindled  bj 

electricity,  I  coniider 

trument  is  insulated;  ami  that 
ion  for  producing  >iensible  elec' 
es  we  know.  I  siy  machines 
nimal  eleciriciiy,  that  raanifestt 
m  exception   to  our  mechanical 

means,  and  cannot  here  be  taken  into  consideration. 

Sdly.Thefiiclionof  the  piaion.  which  ii  a  greaty  body, 

agninst  a  nieiailic  subtlance,  is  not  calculated   to  produce  elec- 

3dly,  Experience  demon strnles,  that,  utiles*  doting  slorros, 
the  atmosphere  seldom  CKhibils  any  signs  of  electricity  at  the 
height  ill  uhich  we  breathe  it ;  und  that  we  must  search  for 
them  with  instruments  in  a  more  elevated  region,  or  when  elec- 
tric clouds  arc  pawing  over  oar  heads.  How  then  shall  we 
estimate  the  infinitely  small  c|uanliiy  of  electric  matter  In  a 
cubic  Inch  of  air,  or  even  less,  which  the  inslrunieni  contains. 

Fourthly,  It  is  not  without  great  difficulty,  thai  we  can 
kindle  spunk  with  stioDg  electric  sparks.  I  have  discharged  a 
largejar  on  npuiik  strewed  M'iih  powdered  resin,  and  it  has  re- 
mained unkiudled,  though  the  lesiii  caught  Ste,  and  burned  en- 
lirely  away. 
^?  "^?-''  ^*  '"'^  **  '1^^  instrument  was  made  with  metallic  stibstancea 
only.  We  were  obliged  to  confine  ourselves  to  the  esierior  marks 
of  inflammation  alone,  without  being  able  to  assign  the  true 
came,  or  at  least  furnish  proofs  of  It.  For  to  guess  is  not  sof- 
ficient  in  natural  piylosophy  ;  we  must  demoosirale,  in  order  to 
give  to  facts  that  degree  of  certainty,  which  befits  science  ;  and 
this  we  cannot  do  here,  wilhoiit  seeing  what  passes  at  ihe  very 
point  of  inflammation. 
We  can  in  x  I'jie  means  are  very  simple.  Nothing  is  neccs'tary,  but  la 
^  ~       subsiiiute  ,1  gluss  for  a  metal  tube.     1  hose  found   in  the  shops 

(Gliuflutei)  being  too  slight,  I  iipplied  to  Mr,  Laurent,  tlie  invenlor  of  gl.nss 
fluici,  reqiiesiing  him  to  procure  me  tabes  of  a  similar  i)uality. 
1hisariisi,ii'i  muili  dimingnished  by  bis  civility  as  by  his  ta- 
lents. fiirni>hed  me  with  three,  wlilch  1  fitted  op.  The  firsts 
eight  intlies  long  by  eight  lines  in  diameter,  did  not  kindle  the 
spimk.  'X  he  second,  iniic  inches  UiiiK  by  six  lines  and  three 
<]uatlun  in  diaiueier,  kiudlcd  it  completely.  This  beitig  de- 
iirojed 


lomnoN  pioH  coMFRBiSED  AiH.  325 

Kiojed  by  accidaot,  I  irled  the  third,  eight  inches  long  by  eeven 
line*  ID  diameter,  which  succecUed  equally  well. 

When  the  in»irumeut  is  made  tn  act,  and  ihc  sponk  kinlles,  Apptarancct. 
we  fee  a  bright  flash,  thai  fills  the  capacity  of  the  tube  ;   and  i^,^^'fo^pf^ 
thit  light  is  to  much  the  more  vivid,  in  proportion  as  the  com-  lion  be  rapid : 
presMon  h  more  rapid.     It'  the  compression  be  less  powi^rfulj 
the  spunk  dow  not  kindle,  but  we  perceive  in  the  upper  part  of 
the  lube  a  light  vapour,  that  falls  in  undulations  on  the  pision. 
\Vhen  this  has  disappeared,  if  we  draw  back  the  piston,  the  va-  ^  u-],,  ^^ 
pour  will  reappear,  as  long  as  there  is  any  air  in  the  iilbe.  |>°ui|>f  iiot' 
These  effect*  may  be  proJuced  several   times  in  succession, 
merely  by  pushing  the  pi>ton  with  the  baud.      This  vapour  is 
so  thin  and  diaphanous,  that  it  is  not  perceptible  in  a  sirong 
light.     It  requires  a  sort  of  twilight  to  see  it  well, 

Bqc  whence  arises  this  vapour,  ,ind  what  is  its  nature  ?       As-  whence  arises 
luredly  it  is  not  furnished  by  the  maierials  of  the  insCrumenl  ;  ihi»"poi"? 
it  can  only  proceed,  therefore,  from  what  it  contains,  from  the 
atiDOspheric  air.     Now,  according  lo  the  present  slate  of  our 
knowledge,  the  air  contains  only  nitrogen,  oxigen,  and  a  very 
tnaM  portion  of  carbonic  acid  j    all  ga!.itorm  substances,  which 
are  kept  in  this  state  by  the  great  qnantily  of  caloric  tbnt  )«- 
netraiet  ibem,  and  are  consequently  heavier  than  it*.      But  in 
compretiing  the  air  contained  in  the  tube,  what  is  the  substance 
that  must  tint  give  way  ?     Is  it  not  that  which  is  lightest,  the  liii  themitier 
caloric,  that  general  solvent,  that  principle  of  fluidity  and  vola-  d^n,^';""^' 
lilizaiion,  which  gives  wings  even  to  melals  to  raise  themselves 
in  the  ail  ?     Is  then  the  vapour  in  question  caloric,  rendered 
riiible  by  the  approximation  of  its  particles,  which  are  coni- 
preaeti  by  Ibe  surrounding  air,  as  air  becomes  visible  in  passing 
i>irough  liquids  't     This  idea,  which  1  am  far  frortl  presenting 

*  The  lir  liktwiic.  in  iu  ordinary  itite,  eoauini  twelve  grains  of  i,  [,  aol  iqiie- 
'  un-  ia  ■  «»bic  foot.  Thii  tmall  quantily  ot  wsler,  reduced  to  the  oua  •apow. 
picpoRJun  e(  [he  quantity  ot  air  conlaiiicd  in  the  apparilui,  contti* 
tniio  DCiIiUD2  loiuefiici :  lor  the  licat  produced  by  (he  friction  touidut 
mott  rcdooc  it  lo  vap*ur,  and  in  ihii  Mate  it  nouM  uol  kindle  itie  ipuak. 
If  ihe  Taponr  teen  in  tlie  tnbe  were  water  in  a  Jiaie  of  ripinjion.  when 
t  t«ll  oath^nirf«ci  of  the  pition  it  woald  con-IenK  (here,  and  appear 
II  !h(  «>te  of  a  liquid.  But  itie  nirTace  of  the  piiion  ilwayi  renuini 
~j,  tboath  OB  moving  it  the  vapour  apptati  and  ditippeati  Hvtral 
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ai  a  thing  proted,  acquires  more  probabilily  from  the  fbllowing 

experiments*. 

Triila  with         I  subslilated  hidrogen  for  common  air,  and   the    vspout 

oib«rgM«..     gi,(,„e(j  itself  as  (^foj^  .  bm  ihe  spunk  did  not  take  fire.     With 

catbimic  acid  gai,  and  with  nitrogen  the  effectJ  were  the  same. 

The  latter,  which  cnniained  3  Utile  nitrous  gas,  gave  a  seme- 

wtiai  denser  vapour.     Oxigen,  lightly  compressed,  yielded  a 

vapour  moffi  rare  and  transient  than  that  from  common  air.     It 

had  acarcel/ fiilleii  on  Ibe  piston,  when  it  rebounded  and  dis- 

appvared.      When  I  compressed  osigea  with  a  proper  force  for 

producing;  inflammation,  the  spunk,  which  commociLy  talces  6re 

only  at  the  anterior  part,  was  almost  entirely  burned  :  yet  for 

ihis  experiment  I  used  a  copper   instrument,  the    piston  of 

which   bit  air  Ko  much,  that  it  wunld  no  longer  kindle  spuuk 

[with  common  air]. 

The^noiir         Perhaps  it  will  be  said,  that  the  vapour  came  from  the  gnaay 

Cannot  ari.e     matter  on  ilie  piston,  which  adheres  to  the  sides  of  the  tube  i 

g!j^^(^pl(,_  and  that  it  is  expanded  by  tlie  heat  produced  by  the  friction. 

nt.  To  this  I  answer,  in  this  case,  1st,  The  vapour  should  not  show 

itaclf  before  the  greasy  matter  is  deposited  on  the  sides  of  the 

lube  i  yet  it  appears  at  the  first  stroke  of  the  piston,  before  the 

lobe  becomes  greasy.     2dly,  It  should  show  itself  below  the 

piitoti,  in  the  pari  which  the  piston  has  left ;  but,  on  the  con- 

Irary,  it  Always  shows  itself  above.      3dly,  There  is  no  vapour, 

when  Ihe  piston  loaes  much  air,  if  the  friction  be  ever  so  rapid, 

4ihly,  The  vapour  should  be  more  apparent,   when   ihe  piston 

exertt  its  friction  ihronghout  the  whole  length   of  the  lube. 

than  when  It  is  confined  to  a  smalt  part  of  its  upper  extremity ; 

yet  the  reverie  frequently  hapiiens.    5thly,  When  the  air  ii 

entirety  dcconipOGeiJ  no  more  vapour  appears,  but  ii  shows 

itself  again,  if  ever  so  little  freab  air  be  introduced. 

n  CDntiini  no      ^*  ''  ^^^  esr^euliat  to  ascertain  whether  the  vapour  did  not 

uid.  contain  an  acid  principle,  I  fastened  lathe  surface  of  the  plstoi], 

wilh  a  little  green  wax,  a  piece  of  muslin  dipped  in  infusion  of 

litmus,  and  afterward  dried.      Alter  twenty  strokes  of  the  pis* 

ton  the  colour  was  not  changed.     I   put  on  a  second  piece  of 

muslin  larger  than  ihe  first,  and  the  edges  of  which  were  loose. 

•   Mr.  De  Liie  ucrilitt  the  iKnttrnn  lo  (he  comtensalion  of  liie  mitier 
br  hmi.     See  JuMmil,  >ol.  XXt,  p.  334,— C. 
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Tliii  Wsi  banted  all  roond,  WKhoat  (he  colour  of  ihe  rest  being 
aJMred.  La&l)^,  a  tbird  piece,  which  was  wet,  esperiericcd  no 
change  of  coloar. 

From  ttiL-^e  exprrimenls  it  follows,  ihat  no  acid  principle  h  Gencnl  inrc 
d«T«Ioped  :  iliai  all  aetiform  lubsiances,  at  well  ns  common  air,  """'■ 
prodocea  light  vsjiour  :  iliat  no  other  gs,  except  ox igen  and 
coRMnoD  air,  kindles  the  spunk  :  that  oxigen  produces  a  inocb 
more  pcnrerfid  combustion  than  common  air,  conseqaentty 
osigen  acii  an  intportant  part  in  the  inflammaiion  :  that  as  it  can 
esert  ilf  aclion  only  when  sei  free  by  llie  decomposiiion  of  the 
cooimonair,  of 'ji'hicb  it  coosliiuies  a  foiirihl  part,  it  fbllone, 
that  ihe  air  contained  in  the  lobe  is  decofnposed  by  ilie  simple 
force  of  compression  :  that  ibc  vapour  produced  is  not  owjng 
to  the  oxigen,  since  it  sliows  itself  equally  in  gasies  that  contain 
ao  oxigen  :  thai  this  vapour  is  tlie  effect  of  some  agent  com- 
nmi  lo  all gaiEes:and  thai  wc  may  presume  it  is  caloric  itself, 
rendered  visible  by  the  sudden  approximation  of  its  parts  in  a 
imill  (pace,  where  it  rises  to  a  temperature  that  is  increased  in 
ibe  oxigen  lo  as  lo  kindle  the  apunk*. 

I  am  equally  induced  lo  belietc,  since  ihe  air,  and  it  is  fhe  i^gf„\„ai»  me- 
Mnjc  with  all  gasics,  is  decomposed  by  rapid  compression,   that  leori  mdcpni- 

,      ,       .  .  -  ',  .      J   -      .       ■  dett  of  electr*- 

I  Ke  luminous  raelcoTs  frequently  pcrccired  in   hurucanes  are  ^■ 

nut  always  the  effecls  of  eleciriciiy.     I  have  oh»erved  several 

uinet,  on  ibeseoccasioiit,  that  Sauiisnrc's  atmoapheric  electro* 

meter  aDurds  nosignsof  any.    I  will  menlion  a  particular  in- 

lunce,  31  it  occaiioned  me  no  less  surprise  than  damage. 

In  llie  b^inning  of  the  year   1603,   being   at    my  country  j„  ^^^^  ^jqJ,_ 

leat,  (owjrd  evening  a  violent  wind  arose,  which  coniinued  in- 

cresBiiig  for  Iwo  liuuri  lo  such  a  degree,  as  lo  blow  down 

•bout  lixty  trees  of  prodigious  siie  and  heigbt  in  an  ornamenial 

plauiAtion.     It  threw  them  one  upon  another  in  a  row,  and 

some  of  them  were  broken  off.     Those  thai  were  lorn  up  by 

tbc  rood  brought  up  the  eailh  with  iliem  (o  ibc  distance  of 

■  Ii  Miinttinin  happent,  thit  (he  ipank  i)  lurned  bUck  without  Vapour  ol  * 
fandlioj.  ta  thi.  cue,  u  well  ■>  when  it  i>  kindled,  if  we  dr»w  h.ck  <^«'""i  kind. 
ihe  piuin)  id  ihe  lube,  a  d^iue  vupmir,  that  may  be  •melt,  iiiun  out, 
vUieh  it  not  at  the  •jime  nalU'C  u  the  ronner.  ThM  thowi  iiielt  be- 
tBTF  tW  inflamiuiliuD  :  thii  alway*  luceeedt  il.  That  it  the  principle  of 
tM  i&AamnialiM]  :  ihit  a  product  fumitlied  by  the  coinl)uiliiin  ot 
tW  iponh,  of  sriiitb  h  fau  the  unci). 

Q  2  fifteea 
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fifteen  feet.     The  clouds  flew  with  extreme  rapidky*  and  twice 
I  saw  flashes  of  light  from  them.     I  raised  my  electrometer, 
armed  with  its  conductor  two  feet  long,  but  the  balls  still  ood- 
^  s  tinued  in  contact. 

If  these  researches  afford  nothing  more  than  cotijectore,  they 
will  have  at  least  the  advantage  of  serving  as  a  guide  to  more 
enlightened  observers,  whose  labours  may  extend  our  know- 
ledge of  a  very  obscure  subject,  to  elucidate  whidi  is  difficult. 

XIII. 

Analyses  of  Minerals,     By  Martin  Hbnrt  Klatrotb, 

*     Ph.  D.  &c. 

(Concluded from  vol,  XXXIl,  p.  384.) 

Magnetite.        1\^ 

XyJL  AGNESITE  from  Styria*, 

Magnesia 48 

Carbonic  acid.  .••.... i   4g 

Water 3  ^ 

100 

nm(wtoDe°  Gurofian  (so  named  by  Karsten  from  the  place  where  found) . 

Carbonated  lime 70  5 

magnesia 29'S 

100 

Wavellitefrom      Wavellite  from  Barnstable,  in  Devonshire. 

Barastable,  .       . 

Alumine J 1-5 

Oxide  of  iron \ 0*5 

Water , 28 

100 

AmcHca^  Wavellite  brought  from  Hualgayoc  in  South  America,  by 

Humboldt.  j| 

Alumine 66 

\  Silex 4-5 

Oxided  iron. 1 

Water 265 

100 

*  For  a  paper  on  this  stone  by  Messrs,  Haberle  and  Bachoht,  sec 

Journal,  vol,  XXXI,  p.  269. 

SiWceoa 


SiHoeoof  gohr  from  the  Itle  o^  France.  saiccousgiiir. 

Silex ; 72 

Alomine. ; 2*5 

Oxide  of  iron i-S 

Water 21 

A  green  mineral^  having  the  appearance  of  a  sandstone,  from  Green  tand* 
Speanrt  •*^•• 

Silcx. . ^ ^ 85*25 

AInmine  ; 1 

Oxide  of  h-on 7 

Water 5 

98-25 

HqMitite  from  Andrarum.  .  Hepatttt*' 

Solphated  bary  tes 85*25* 

■  lime 6 

Oxidnlated  iron 5 

Alomine 1 

Charcoal a50  > 

Loss,  iodnding  water  and  sulphur. . .  2*25 

100 

Botryolitef.  Gripettoiie. 

SUex.... 3(5 

Lime 39*5 

Boracic  acid 13*5 

Oxide  of  iron .^    1 

Water : . .    6-5 

96-5 

•  In  the  I.  de  Phis.  35*  8.  This  being  evidently  wrong,  the  f^ 
gvct  probably  had  fallen  oat  and  been,  replaced  etroneoosly  by  the 
pramen ;  and*  as  the  loss  is  noticed,  the  whole  sum  should  of  coune 
be  100.  From  the  appearance  of  the  figures  too,  there  being  a  Tacaney 
ior  one,  I  have  little  hesitation  in  correcting  it  as  above. — C. 

f  See  Joiini.  ToL  XXVI,  p.  873,  for  a  dctcriptioo  of  it,— G . 

Zircon 


ViQ 


Red  garnet 
from  GtttUm 
land. 


Kannelitan. 


Opakc  black 
tourmalin  of 
Haiij. 


Opake  black 
tourmalin  of 
Haiij. 


A^Af.YfUpi#  f>F  .If I«B^.fil,  / 

.    Zircon  from  (be  Ciro^s,  'm  t^  £^|t  Ifwii^j  ^.  gjfVf*  ^'9f 

Zircpfiian  earth ?••••••   !H'^ 

SHe»;... »i-5 

O^ifife  of  iron.  ..................     }-9 

rrrrrf 
93-5 
Red  garnet  irpm  Greenland. 

Silex 43 

Aluo^ipe , . .....    IS'PQ 

Magnesia 8'50 

Lifpe Vf5 

Oxicjeof iron iO'^ 

■  manganese , ,     49*^ 

Kannelstein*.  98  7^ 

Sflex 38-80 

Lime 3125 

Alamine 21-20 

Oxide  of  iron 6*50 

Loss 2-25 

100 

Common  schoerl  from  Eibenstock. 

Silex 9675 

Alamine. 34*50 

Magnesia 0*25 

Oxidulated  iron.% 21 

Potash 6 

Oxide  of  manganesi?,  a  trace 

98J 
Common  sc)ioerl  from  3pes8$rt. 

Silca^ ,.  36.10 

Alumtne 31 

Magnesia •  •  • .  •    1*25 

Oxidulated  iron. 23*50 

Fotash $^ 

Oxide  of  manganesCj,  a  trace 

*  This  appears  Tery  different  from  the  kaoadstda  analysed  by  I^am* 
padins.   8c%  Joum.  vol.  XXIil,  p;  SSI.— €•     ' '  ' ' 

Common 


CommoD  hoTDblez^p  firom  Ngr^*  i^<pc"i^  m* 

Silex 42  I?|^*<*'' 

Alurotiie 12  ^ 

Lime...., II 

Magnesia , 9'2S 

Oxidalated  iron dO 

Manganese. 0*25 

Water Ojg 

Potash^  a  trace 

9825 
Basaltic  horneblende  from  the  country  of  Fulda>  found  in  Sapercom- 
folcamc  basaltic  substances,  SS^d^i^ 

SileK ^  4t  boleofHatiy. 

Afaupine , , ,  96 

Lime ^ •..••«...«•,    0^     ' 

Magnesia «..•••     % 

Oudulated  iron«  .••.••••••« 15 

Water. Cj; 

CorooioD  black  auglte  from  RhoiyMixei  in  Ffaneonla.         Bladi  •u^ 

qjUt  <5a                            ^'*™  Franc*. 

Lime 14 

Manganese ^f^^.  1979 

Alumine 6*7? 

Oxide  of  iron. . , « ,  •  #  • .  •  l%'79 

■    '  »■— ■  manganese 0*25 

Watcff , 0*25 

Potash^  a  trace 

9775 
Common  green  augite.  SSSdiSrie. 

Sitex 5^ 

Magr^esia    ,....,,, .^.  1?7<J 

Lime •  •  • 12*50 

Alumine $'50 

Oxide  of  iron 11 

f'f  '     uianganese,  a  trace  ^f^ 

Wi^er. -.     1  W 

Black 


• » 
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BUckiagiM         Black  crys\a\\\zed  augile  from  Frascali*. 

from  Fnucad. 

^^'^  -  Silex 48 

^'  Lime 24 

'  Magnessia 875 

Alumine ,,  5 

Oxide  of  iron 12 

maDganese 1 

Potash,  a  trace 


9875 
Melaoitet- 

Silex   35-50 

Lime 3250 

AloiniDe Q 

Black  oxide  of  iron !24'25 

Oside  of  mangaoese 0'40 


GadoliDiCe  from  Bornholm. 

Ytlria 60 

SilM 22 

OxiduUted  itoD 16-5 

Water 0*5 

Oxide  of  man^ese,  a  trace 


£]«olitet. 

Silex 46-50 

Alumine 3025 

Lime 075 

Oxide  of  iroD I 

Potash 16 

Water 2 


98-5 
•  See  Joum.vol.  XXVIl,  p.  I«,  f  ">■  P-  >5'- 

t  SecadCKiiptioaofit,  loun,  vol.XXVl,p.  3M. 


Apatite 


A1IALY8BB  OV  MlKBRAbi.  2SS 

Apatte  tn  mass  from  Uto.  Apaiiie. 

Phosphated  lime. ....   .^ 0 

Carbonated  lime 0 

Silex 1 

Oxide  of  manganese^  a  trace 
Loss  in  roasting 0'5 

99-5 

BraDdflchiefer>  or  bitaminoai  schist,  from  Wologda.  200  grs.  Bitumiaoiit 
jicldcd  •'«•• 

c.  inch.  grt. 

Sulphuretted  hidrogeo  gas. ...  80  =  28*8 

Empyreamatic  oil. 30 

Ad  oil  as  thick  as  pitch 5 

Amiponiacal  water '4 

Charcoal 20 

Silex ®7-5 

Alomine 6*5 

Lime 10'5 

Magnesia 1 

Oxide  of  iron 3 

■      ■    ■  m» 

196-3 

Water  from  the  Dead  Sea.  Sp.grav.  1*245*.  Water  of  the 

M uriated  magnesia 24'2  ^^^^*^  Sea. 

■     ■  lime 10*6 

■  soda 7*8 

Water 57*4 

100 

Cryitalltzed  vitriol  of  zinc^  from  Rammeliberg.  Sulphite  of 

Oxide  of  zinc 27*5  ""^^ 

■  manganese 0*5 

Solpharicacid 22 

Water 50 

100 

t  For  a  Tery  foil  account  of  an  analrtis  of  this  water  by  Dr.  Maieet, 
NtPluLTrani.f6r  18079  Part  U;  or  Joanial|¥oLZX|p.S5.— C. 

Roth- 


uijATiau  or  HiywiUif' 

Holbgoltigerz. 

Silver 60 

AntiiDOoy I9 

Sulphur 17 

Oxigen 4 


Fibroui  aneniated  photpbated  lead,  from  Rosier,  i 
gibaud,  ia  AnvergDO. 

Osideoflead 70 

Phosphoric  acid 13 

Aneoical  acid 7 

Muriatic  add VJS 

Water 0-5Q 

Losi 1-71 

100 

Iieriae. 

Oxidulated  iron 79 

Oxide  of  Utaninin 28 

Granular  litanited  iron. 

Osidalated  iron 8S'> 

Oxtdeof  tilaniam 14 


FerrugiDoqi  pecherz,  or  piciform  ir<W|  {tq^  Fnjberg. 

Oxid*  of  iron 6s 

SuJ[cb.aac  add* 8 

Wat(f 46 


Ociaedial  crjatallizod  volcanic  eisenglanz,  Sp.  gr.  S'SS. 

Osiibilated  irtn 66 

SihncV. 2JW 

Alaoaioe 4 

Fotaah. tr^ 

«S»i&ilHRnch.--C. 
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Tin  pyritea.  Tin 

Copper 30 

Tin,,..... ..,,,,  26-* 

Iroo,. ,..,,, ,,,..., 1{I 

Bedgar.  Ralfw. 

Metalljp  arsenic. , » 6o 

Solphor. 31 

100 

£k|iiiMiit.  ^^fSf^^ 

Metallic  arsenic • 62 

SalRiv, 39 


f 


Spbeoe  from  Salzbai|r.  q^  ^f  |S|^ 

Oxide  of  titanium 46  «""^ 

Siiex «6 

Lime '„.  16 

Water l 


■«• 


99 

Meteoric  itone  that  fell  at  Lyssa,  in  Bohemia,  the  3d  of  ^^JJ^^^'^^^  ^ 
September,  1808*.  ' 

Iron :. .  29 

Nickel 0-50 

Manganese •     0*25 

Silex. 43  ,* 

Magnesia. 22 

Alomine ^  • .  •  •     1  '25 

Li  me , 0*50 

Sulphur  and  loss S'Sq 


•fkft  Joi^pial,  ?s(L  XXXI,  p.  9S4.* 


mt 


I.  .•      . 


Meterolito 
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Smoleiiika,  Meterolite  that  fell  in  the  government  of  Stnolensko^  the 

15lb  of  March,  I8O7*. 

Iron 17-60 

Nickel 0-40 

Silex 3t 

Magnesia • 14*25 

Aiumine «•« 1 

Lime 0*75 

Oxide  of  iron 25 

Sulphur,  manganese, and  loss.*..    3 


100 

andStaimern.       Metereolite  that  fell  near  Stannem,  in  Moravia,  the  22d  of 
May,  I808t. 

Silex 48-25 

Aluniine 14-50 

Lime 9*50 

Magnesia 2 

Iron • 23 

Loss,    including   sulphur   and 

manganese 2*75 


100 


.   •    «   • 


•  See  Journal,  vol.  XXV,  p.  5f. 

t  See  Joura.vol.XXXI,p.  229;  andfor  analyses  of  this  stone  by  Mr. 
Moser  and  Mr.  Vanquelin,  vol.  XXV^  p.  56  and  ^8. 
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Cfysiallographic  Models,  exhibiting  the  forms  of  Crystals, 
their  Production,  Geometrical  Structure,  Tranntions  of  Forms, 
and  mechanical  Dissections,  Intended  to  illustrate  the  Science 
of  Crystallography,  after  the  Method  of  Haiiy.  Accompa- 
nied  with  a  Treatise  elucidating  the  Elements  of  that  Branch  of 
Knowledge,  By  Fbbdbiick  Accum,  M.  R.  I.  A.  Operative 
Chemist  and  Lecturer  on  practical  Chemistry^  and  on  Mine- 
ralogy and  Pharmacy. 

**im/ktwe  the  name  of  God,  will  be  as  distinctly  written  on  a  crystal, 
miii  ha$  hitherto  been  in  the  Heavens."  Philosoph.  Journal,  vol. 
ix,  p.  87. 

To  Mr,  Nicholson. 
SIR, 

THE  general  attention  which  of  late  years  has  been  paid  to  CuItiTation  of 
the  science  of  minerals  cannot  have  escaped  the  notice  minCTalogical 

science. 
of  the  most  superficial  observers.    No  department  of  natural 

history  has  been  cnltivated  with  more  ardour  and  success  than 
mineralogy,  and  in  none  have  the  cultivators  of  science  been 
more  numerous,  both  at  home  and  on  the  Continent.  It  em- 
braces a  wide  circle  of  votaries  among  the  curious  and  wealthy 
daises  of  the  community,  and  it  is  intimately  connected  with 
that  laudable  passion  for  exploring  the  productions  of  natur^ 
which  characterises  the  age  in  which  we  live. 

Indeed,  under  whatever  points  of  view  we  examine  the  shell  Symmetrical 
of  our  globe,  we  are  struck  with  the  variety  of  its  productions,  '^'j^^  ^^  ^^7' 
When  we  cast  our  eye  over  the  substances  which  compose  the 
collections  of  mineralogists,  or  the  cabinets  of  the  curious,  we 
behold  a  vast  number  of  bodies,  which  are  regularly  shaped,  and 
exhibit  the  forms  of  geometrical  solids.  The  substances  are 
called  crystals. 

When  we  examine  the  constitution  of  crystalline  solids  by  General   facts 

the  methods  of  chemistry,  we  become  convinced,  that  the  same  '••P^c^"*^   . 

^  crystals.  Vane- 

identical  substance,  or  material,  does  assume  different  ngu  res,  ties  in  the  same 

which  frequently  bear  no  such  resemblance  to  each  other,  as  •ubstance. 
would  seem  to  indicate  their  relation.  And  chemistry,  or  the 
chemical  art,  is  also  capable  of  causing  bodies  to  assume  symme- 
trical forms  ;  and  the  figures  of  these' are  likewise  liable  to  be 
altered  by  circumstances,  which  affect  the  crystallizing  process. 
Sugarcandy^Jfor  example,  usually  crystallises  in  oblique  four- 
sided 
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■  sided  prisms  wilb  wed< 
with  in  sin-sided  prliiins 
ID  ociabedrons,  but  ii  li' 
is  found  Dcvertbeless, 


e5h3p(>d  «uniinit(;  but  it  is  also  cnel 
vatiausly  nioJJhed.  Aium  crystallises 
ewise  aisumes  tlie  shape  of  3  cnbe.  It 
ibat  a  certain  nmnbet  of  figures  are 


peculiar  to  each  particular  crfslalll^ble  malCTial ;  and  the  cry- 
stals of  that  substance  assume  bonie  ona  of  thofe  foiTng,  or  iheir 
modificaljons,  and  no  other, 
dcmrn-         This  hmvever  is    not  all.     When   we  penetrate  into  the 
parti  »"  jnlerioT  stmciureot  these  solids,  we  become  convinced,    that 
niiry  »e-  their  mechanical  elements  are  sjTnmClricatly   placed  according 


h«* 


-•(IHiudble 
(ruttiemati- 

dBy. 


:  enabled  I 


certain  laws,  which  have  their  ineawre  and  their  value. 
Their  aggregation  is  absolutely  geometrical,  and  appears  as  if  it 
bad  been  etfectcd  by  instrameois  guided  by  skill  and  intelli- 
gence. 

To  exhibit  these  lawa  of  crystalline  architecture,  is  the'  pro- 
tince  of  crystallography.  This  science  has  in  our  time  beeit  so 
(uccessfully  cultivated,  that  il  gives  a  dignified  aspect  to  the 
philosophy  of  minerals,  as  grounded  upon  the  results  of  the  most 
elaborate  and  skilful  analysis.  By  these  we 
calculate  with  the  fewest  possible  data,  simple 
and  mathematically  certain,  tlie  vast  variety  of  forms  of 
crystals,  with  a  likf  degree  of  accuracy  as  astronomers  attaia  in 
calculating  the  motion  of  the  heavens. 
Great  advin-  But  as  the  knowledge  of  crystallography  id  its  improved 
tagtaofmodeti  state  abounds  in  malbeniaiieal  and  aleebraic  calculations,  and 
for  etplB  nine  ,        ,       ■  ,.    .      .  ■  .  ■ 

tbl>  diKirine,  cannot  therefore  be  studied  with  success  by  Euch  as  are  unac- 
c]uainted  wJih  the  mathetnaiics  ;  ii  has  been  proposed  to  illu*. 
Irate  its  elements  by  the  help  of  geomeiiical  models,  which, 
in  olber  departments  of  knowledge,  are  so  singularly  nscful 
in  rendering  niatlii-maiical  demonstralions  obvious  to  the  sen- 
ses. Ur.doub'edly  the  human  mind  is  capable  of  receiving 
inrormation  from  the  mathematics  with  much  greater  facility 
for  demonstrations  afibrded  by  tangible  solids,  than  by  mere 
reasoning  iVom  designs  drawn  upon  a  plane  surface.  It  requires 
an  eye  familiarised  with  the  rules  of  linear  perspective  to  com- 
piehend  the  diversitied  and  often  complicated  forms  of  angular 
polyhedrons  represented  by  projections  by  straight  lines  only, 
which  must  naturally  cross  each  other  in  many  directions  in 
dte  representation  of  crystalline  bodies, 
t       Ttie  general  adsaiicement  of  scicixe and  arts  must  be  greatly 


dependant      , 


(lependanl  on  the  facility  wilh  wUicIi  llieir  praclicnl  means  can  oticience from 
be  obtained.     Less  than  fbiriy  years  ago  1  here  were  not  l'iree'g|jj™'[^''^f  [^" 
placM  at  ivbich  ihe  ready  prepared  materials  of  philosojihical  useful  menu 
cbcmiiiry  conld  be  purchased  in  this  great  meltopolis.     There  "^  P""**""-^- 
wai  but  oae  matter  of  turning  latlies ;   philosophical  iiistni* 
nient  maken  were  very  few  ■,  and  there  were  no  Meam  engine 
ma'kers,     agricultural     impletnent    m an u factories,    Gcc.     in 
London,  ^iih  which  we  now  so  plentifully  abound.     I  would 
ntanit  in  yxmt  CDnsiderailua,  Sir,  thai  he  who  establishes  a 
place  of  fabrication  or  de|iosit  of  an  article  of  use  to    iha 
Kiencei,  which  could  not  before  be  purchased,  is  a  benefactor 
to  ilie  public;    atid    under  this  point  of  view,    I  offer  you 
ibe  present   notice,  Bi  a  piece  of  scientific  news,  though  it 
ii  likewise  ofa  private  commercial  nature.     1  have,  with  consi- 
drraUe  enpeose  and  aitention,   prepared  a  set  o(  models  of 
ciystals  partly  solid  and  partly  ditseclcd  ;  and  have  made  ar- 
rangcroenu,  which  enable  me  to  supply  ibe  public.     The  dis-  DiBsecicd  n 
•ected  cryttali  are  so  constructed,  that  ibey  can  readily  be  taken  ^'^'^  ^ 
to  [tiecn  and  built  up  again  in  various  ways,  lo  give  the  un- 
luloied  eye  a  distinct  conception  of  the  laws  of  that  geometry, 
which  are  followed  by  Ihe  integrant  particles  when  Ibey  com- 
bine, and  ihe  orderly  airaugemeni  of  which  produces  symme* 
trical  cryuals.     And  this  in  fact  constitutes  the  basis  of  tke 

A  (ingle  glance  at  the  dissected  models  will  enable  the  stu- 
dent lo  comprehend  why  crystals  are  always  rectilineal  bodies, 
bonnded  by  planes  -,  and  whence  that  immense  variety  of  ac- 
(nally  ciitting  crystalline  forms  is  derived,  with  which  the  mi- 
neral kingdom  has  hitherto  aitonishcd  the  world. 

I  have  likewise  composed  a  treatise,  which  will  form  a  work  Trcaiiic  " 
diniiKl  In  iticlfi  bill  nevertheless  so  composed,  that  it  mavj^if'"" 
ten^M  an  index  of  reference  to  its  models  through  the  work*. 

And  ai  the  series  of  solids  to  be  tinisheU  on  the  present  occa-  <;u<iicriptia 
«iaa  will  be  limited,  such  individuals,  who  are  desirous  of  re  r'^*'?^''- 
niving  sets  of  ihem,  will  have  the  goodness  to  favour  the 
■utlior  with  iheir  orders,  either  in  a  direct  way,  or  ihrongli 
the  medmm  of  their  booksellers. 


'lliit  work,  which  M  in  the  pmi,will  ihortl^  be  publiihcd  bjl/ttun. 
l.onsiiian.  Harii,Rce>,Ornic.  unil  Brawn,  PjMrnotleT' tour.  Thecopper 
pliia  for  tbcwork  arc  ra^raved  by  Lawiy  (  au<l  tlie  liaca!  ]iroJFciiun> 
tr  Btrrvman  mil  Brandaluur. 

This 
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This  condition  is  essential^  because  the  aalhor  presumes  be 
could  otberwse  employ  his  time  and  labours  with  more  ad- 
vantage to  himself,  and  the  public.  Farther  information 
may  be  liad  at  the  laboratory,  where  several  thousand  models, 
both  solid  and  dissected,  are  ready  for  inspection. 

I  am.  Sir, 

Your  obliged  servant, 

FREDERICK  ACCUM. 

Old  Campion  Street,  Soho, 
October  25th,  1812. 


SIR, 


Querits,  By  Inquisitor, 
To  Mr,  Nicholson, 


THE  following  queries  are  submitted  to  the  scientific  tje  of 
>jui;iic9  luuift.  ^^®  perusers  of  your  Journal,  and  an  answer  solicited  by 
tural  history.  INQUISITOR. 

QuBRiEs — Is  there  a  species  of  lichen,  or  of  aay  other  crypto- 
gamin  plant,  in  the  form  of  a  powder,  of  a  light  azure  colour  ? 

.  Or  do  the  ova  of  any  insect,  or  the  insects  themsdves,  exhilut 
this  appearance  ? 

Where  is  the  description  of  such  plant  or  insect  to  be  found  ? 

g:|r  ^'o^  u*a7i^  qf  roomy  the  accounts  <^  Kirchiff*i  diicovery  qfa  process  for 
convi  rting  starch  into  avgar  ;  with  the  experiments  tmd  imdmctioms  qf  other 

cht  mists y  are  deferred  to  our  next. 

Dr.  Pearson's  reply  to  Dr,  Mareet  came  too  late  for  the  present  month, 

llie  communication  and  drq^Ptng  from  Mrs.   Ibbetsou  csme  dultf  /• 

handy  and  will  l>€  published  in  our  next  number. 


LRIUTA  IN  THE  LAST  NUMBER. 

P.        L. 

1 46     18         For  "  rectrifiecT*       read  rectified, 

27  "  fljij  to  fljiv-        631]  to  flji?. 
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ARTICLE  I. 
On  the  Growth  w  Increase  of  Trees  :  hy  Mrs,  Aonbs  Ibbet- 

SON. 

To  Mr,  Nicholson, 

SIR, 

IHAV£  before  proved,  that  there  is  a  vital  principle  in  all 
planti,  from  which  all  flowers  proceed ;  from  which  the 
•eed  if  formed,  and  from  which  the  interior  bud  is  protruded. 
J  have  also  shown,  that  in  all  plants  which  rise  yearly  from  the 
earth,  whether  annual  or  perennial,  the  buds  shoot  from  the 
root  I  but  in  all  trees  and  shrubs,  from  the  nearest  line  of  life, 
which  is  that  vital  part  adjoining  the  pith«  The  next  matter  ^p^  show  th« 
of  importance  to  the  development  of  the  nature  of  trees  is  manner  of  th« 
to  know  and  understand,  as  exactly  as  possible,  how  they  in-  ^^^^^  ^ 


crease  in  size.  That  the  wood  is  enlarged  by  an  additional  cy« 
liodctfT  each  year,  we  are  well  apprised  ;  and  that  a  new  shoot 
it  formed  each  spring  and  autumn,  we  also  know  :  but  here  our 
knowledge  ends.  No  one  has  ever  attempted  to  inquire  iq 
what  mamier  that  stripe  is  added,  or  what  preparations  nature 
makes  for  the  purpose  :  satisfied  with  the  result,  they  seek  no 
fiirther,  though,  without  knowing  it,  the  existence  of  a  tree  it 
Vol..  XXXIU,  No.  154.--Dbgbmbbb^  1812.     R       un^ 
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uninteDigible  to  as.  Nor  are  we  informed  how  nature,  in  m 
hasty  a  manner,  can  protrude  such  a  length  of  shoot  as  is  often 
seen,  in  the  autumn  particularly.  And  yet  all  this  is  of  the  nt- 
.  most  importance  to  be  known  ;  it  is  that  leading  ray,  which 
should  enlighten  all  the  rest,  and  give  a  more  perfect  pejx»ptioQ 
of  the  formation  of  that  extraordinary  production  called  a  tree, 
which  perhaps  may  be  truly  said  to  collect  within  itself  more 
wonders  than  any  other  matter  whatsoever,  and  which  nothing 
but  the  custom  of  viewing  daily  could  enable  us  to  see  without 
constantly  increasing  astonishment  -,  a  being  endued  with  life, 
and  yet  governed  by  mechanical  powers  ;  capable  of  selecting 
from  the  juices  of  the  Earth  the  quantity  of  sap  necessary  to 
its  increase,  and  yet  drawing  only  that,  and  adapting  its  increase 
to  the  quantity  drawn  ^  elaborating  its  own  juices,  and  by  this 
means  rendering  them  more  suitable  to  the  tender  existence  of 
the  new  bud,  fit  to  invigorate  the  flower,  and  prepare  it  for  the 
The  mechani*  perfecting  the  seed  -,  enabling  it,  by  mechanical  means,  to  lup- 
cal  powers  of  port  its  leaves,  that  no  rain  water  may  drop  firom  them  on  those 
below,  which,  if  not  provided  against  by  nature,  would  soon 
putrefy  the  lower  part  of  the  foliage* ;  but  by  their  varied  mo- 
tion, and  mechanical  action,  so  nianage,  as  to  throw  off  to  a  dis- 
tance the  water  thus  gathered  :  enabling  the  leaves  to  turn  in 
such  a  direction,  that  each  may  partake  of  that  light  absolutely 
necessary  to  the  welfare  and  health  of  the  whole,  and  though 
producing  a  deep  shade  for  the  solace  and  refreshment  of  man, 
yet  e^ch  leaf  capable  of  placing  itself  so  as  to  receive  rays  of 
that  vivifying  matter,  light,  which  we  every  day  learn  is  more 
necessary,  not  only  to  the  animal  creation,  but  also  to  the  vege- 
table  world. 

For  a  considerable  period  my  time  has  been  dedicated  to  the 
studying  the  new  shoot  in  trees,  watching  its  daily  progress, 
marking  it  with  threads,  and  then  dissecting  it  in  various  states 
of  augmentation.  Bv  these  means  I  have,  I  flatter  myself, 
gained  a  tolerably  perfect  knowledge  of  the  whole  proceedings, 

*  The  contrivance  selected  by  nanire  to  enable  the  feaves  of  trees  to 
throw  off  the  rain  water  which  it  not  necessary  to  Ham,  it  to  be  found 
in  tlie  gatherers  :  they  have  moments  of  shakinf ,  whtrb  seems  lobe 
caused  by  some  sudden  efiTect  of  the  spiral  wire.  I  have  repeatedly 
placed  a  paper  windmill  to  ascertain  whether  it  was  the  effect  of  wind, 
aad  found  it  not  to* 

%  and 
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and  no  part  of  botanical  physiology  is  more  worthy  a  minute 
Inqoity.  It  is  an  easy  matter  to  establish  a  beaatiful  theory  to  Necesstiy 
captivate  the  imagination,  thongh  without  elucidating  a  single  J^*j°"  ^^ 
fact :  but  to  understand  every  part  of  the  formation  of  a  plant, 
interior  as  well  as  exterior ;  to  dissect  and  watch  its  various 
states  and  changes  ;  to  examine  thoroughly  how  it  passes  into 
each,  and  what  has  been  the  general  efiect  produced  in  the  ve* 
geCi^le  by  such  alterations  ;  to  collect  by  dissection  and  by  cul* 
tare  its  habits  and  powers — these  are  the  requisites,  and  all 
this  mast  be  gained  by  examination  and  study,  before  we  can 
at  last  form  a  theor}'  founded  on  truth,  and  learn  to  know 
what  a  plant  really  is.  This  is  my  aim,  and  upon  this  I  have 
already  employed  fourteen  years  of  the  most  unremitted  appli- 
cation. I  shall  now  show  the  manner  of  a  tree's  increase  in 
eirery  way  ;  how  the  spring  and  antumn  shoots  are  protruded ; 
what  is  the  difference  of  various  trees  in  this  respect,  and  also 
the  changes  produced  in  the  new  shoot,  when  compared  with 
the  older  parts  of  the  tree  3  how  the  yearly  stripe  in  the  wood 
is  contrived,  with  many  other  particulars,  as  they  may  occur  to 
me. 

If  a  tree  be  examined  about  the  beginning  of  August,  it  will  The  screws 
be  perceived,  that  a  sort  of  screw  is  forming  at  the  end  of  the  which  indicats 
last  year's  shoot.  Each  diflferent  tree  has  its  own  peculiar  screw,  •"^^'» 
appertaining  to  the  whole  genus.  Thus,  in  the  poplar  it  is  long 
and  scattered ;  in  the  oak,  short  and  close.  It  is  found  by  many 
deep  rims,  which  are  partly  the  outward  marks  indicating  the 
bud,  but  perfectly  divided  all  across  the  plant,  one  from  the 
other,  within  as  well  as  without.  When  you  take  off  the  bark 
and  rind  from  the  screw,  you  find  the  interior  wood  swelled 
with  the  buds  of  the  year,  which  are  to  develop  the  next 
spring,  and  will  then  be  arranged  and  placed  in  the  bark  of  the 
screw.  It  is  now  that  you  see,  in  the  most  pointed  manner,  all 
I  have  before  shown  respecting  the  buA;  viz.  that  the  wood 
▼essels  open  and  disperse  to  let  them  oat ;  that  the  buds  possess 
all  this  time  no  other  covering  than  a  few  coats  of  alburnum, 
and  have  no  scales  till  they  reach  their  cradles  in  the  bark  i  and 
that  it  is  the  thickened  form  of  this  bark  in  each  screw,  which 
allows  of  the  concealment  of  the  buds,  where  they  remain  till 
they  have  woven  their  scales  or  winter  covering.  I  have  said, 
that  the  screw  is  a  collection  of  rings  or  links  -,  there  is  also 

R  2  a  part 
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a  {>art  attached  to  each,  capable  of  iDcrease,  and  which  draws 
out  like  a  telescope  -,  this  increase  is  generally  the  asoal  distance 
allowed  to  new  shoots  in  every  sort  of  plant  between  bud  and 
bud,  and  of  course  varies  according  to  the  tree.      When  the 
The  tbooting   screw  is  formed,  and  the  buds  arranged  in  each,  then  the  shoot 
of  the  screw,  begins  to  push  ;  and  here  again  great  variety  is  discovered— >in 
some  trees  a  quarter  of  a  screw  divides,  and  then  runs  up  to 
the  end  of  the  shoot,  forming  a  long  distance  between  the 
buds  in  each  new  division,  and  thus  continues  to  develop  till 
all  the  different  links  are  expanded.      In  the  horse-chesnut  it 
will  separate  into  various  pieces  ;  its  leaves  and  buds  growing 
from  each  extremity,  equally  developing  it  both  ways ;  but  it 
may  always  be  known  which  link,  or  which  part  of  the  screw 
is  drawing  out,  by  the  youngest  leaves  being  in  that  place.     In 
the  ash,  nearly  half  the  screw  first  shoots  up  to  the  termination 
of  the  new  branch,  and  then  continues  to  unfold  that  piece  of 
the  screw,  till  it  is  all  expanded  ;  it  then  completes  the  forma- 
tion of  its  winter  bud,  and  when  that  is  once  protruded  id  a 
plant,  it  never  shoots  a  piece  beyond  it  that  season.    This  is  the 
Thenewthoot  case,  I  believe,  in  every  forest  tree  :  in  all  trees  the  new  shoot 
fh^^^'d^  '"*"  difiers  from  the  rest,  not  only  in  the  manner  of  placing  its 
leaves,  but  in  the  appropriate  distance  of  the  buds.     In  the 
oak  the  leaves  are  alternate,  and  there  is  not  half  an  inch  dis* 
tance  between  them  :  but  in  a  new  shoot  two  leaves  come  out 
almost  opposite,  or  within  a  quarter  of  an  inob,  and  then  pass 
on  a  full  inch  before  they  recommence  their  former  progress. 
The  first  shoot  of  tlie  elm  is  very  different ;  the  leaves  are  ail 
.   twice  the  size  of  any  other  in  the  tree,  and  the  distance  of  the 
leaves  is  in  proportion.     Also  the  screw  almost  always  deve- 
lops below,  at  the  part  where  the  new  shoot  l)egins,  and  very 
rarely  at  the  extreniity  of  the  branch  :*  besides,  nature  esta- 
blishes a  curious  difiierence  between  shooting  from  an  embiyo, 
when  a  tree  is  first  ^isApd,  and  pushing  its  half-yearly  branch  in 
spring  and  autumn,     ui  the  first,  while  yet  in  the  seed,  itibnns 
many  buds,  and  while  it  is  developing  its  seminal  leaves,  many 
ihootififfwith*  ™^^  ^^^  added  to  the  number:  from  this  preparation  the  branch 
•uc  screws.       shoots  at  once,  without  waiting  to  arrange  them  in  screws,  be- 
cause they  then  may  be  said  to  shoot,  like  an  herbaceous  plant, 
from  the  root,  which  of  course  they  can  never  do  afterward ; 
tad  must  be  protected  by  the  sheath  the  leaves  always  lend  to 
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3fOQiig  plantfl  of  every  kind.    It  is  wonderful  to  see  bow  nature 

adapt!  her  proceedings  to  the  case  in  pointy  and  bow  you  may 

make  her  vary  her  modes  by  changing  or  altering  the  situation 

to  which  she  is  exposed.    This  is  the  reason  that  makes  me 

flo  unwilling  to  trust  to  any  knowledge  gained  by  placing  a 

plant  in  an  unnatural  position,  which  is  certainly  the  case  when 

we  stop  the  sap  ;  arrest  the  flow  of  the  blood ;  varying  the 

growth  of  any  particular  part^  or  play  any  tricks  of  that  kind 

in  order  to  benefit  by  the  means  she  will  adopt  to  right  herself ; 

bat  we  are  not  enough  acquainted  with  the  whole  arrangement 

of  plants^  to  improve  by  such  a  mode  of  practice  :  the  result 

is  only  formed  to  lead  us  into  errour ;  we  misapply  the  cause,  and 

Ixiild  a  theory  on  falsehood.     The  only  proper  way  of  studying  Necessary  t« 

plant!  is  constant  watching  and  dissection.    The  person  who  «»^«  ""<* 
.1.      .    .  1  ,      •      •  J      .    .         . .       time  to  th« 

will  not  give  ap  some  years  to  the  study,  should  not  attempt  it —  ttudy. 

hat,  to  return  to  my  subject.    It  is  not  only  the  shoots  from  the 
embryo  that  come  up  without  a  screw ;  it  is  the  case  also  with 
kamgry  branches  i  these   hasty  productions  are  seldom  seen 
in  forest  trees^  though  minor  trees  and  shrubs  are  very  subject 
to  them.    Whatever  part  of  the  tree  may  be  the  base  from 
wfaicfa  these  branches  shoot,  a  quantity  of  buds  is  first  formed 
at  that  place ;  and  it  is,  perhaps,  this  very  cause,  that  makes  them 
ran  op  so  hastily.    The  buds  being  ready,  they  soon  appear  at 
tbe  extremity  of  the  twig,  one  by  one,  till  they  have  expended 
all  that  were  assembled — it  is  the  same  also  when  a  stool  is  Manner  of 
hewn  for  procuring  trees,  or  when  a  pollard  is  fresh  cut ;   the  shoonng  in 
large  space  allows  room  for  such  a  number  of  buds  to  form,  i^^ii. 
tbat  it  appears  no  longer  necessary  to  arrange  them  in  that  exact 
manner  3  but  they  run  up  hastily,  and  are  soon  seen  rising  alter- 
nately at  the  end  of  the  twigs,  and  developing  both  buds  and 
learea.     I  have  sliced  several  pollards  and  stools  in  this  situa- 
4ion,  jnst  as  rhey  were  going  to  shoot ;  and  the  buds  have  so 
crowded  on  each  other,  that  it  has  beeq  absolutely  impossible 
to  count  their  numbers.    This  manner,  however,  of  shooting 
never  takes  place  above  once ;  the  second  time  al  wa3rft  comes 
with  tbe  screw  as  usual. 

I  shall  now  show  how  the  yearly  increase  of  the  stripe  in  the 
wood  is  contrived,  which  forms  the  horiaontal  addition  to  a 
tree  in  width  :  it  is,  if  possible,  attended  yrith  more  curious 
dicomatancet  than  tbe  increase  of  the  new  branch— but  I 

know 
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know  not  any  thing  more  difficult  to  discover^  or  that  has  ooit 
me  80  much  trouble  to  gain  ;  as  it  requirei  so  perfect  a  know- 
ledge of  the  formation  of  the  tree,  and  the  general  disposition 
of  the  several  parts  in  each  dif!erent  wood  : — but  the  dissecting 
and  comparing  the  shoots  of  autumn  and  spring,  by  fresh  vege- 
table  cuttings,  and  watching  in  trees  their  increase,  has  at  last 
enabled  me  to  effect  it ;   and  it  will  b^  much  more  easy  for  a 
person  to  follow  me,  now  the  matter  is  knoum,  than  first  to 
make  the  discovery.    Choose  a  tree  of  any  kind  ttiat  you  can 
cut  to  pieces,  take  off  a  large  branch  near  the  stem  at  the  be- 
,    ginning  of  August  -,  between  the  wood  and  bark  a  row  of  al- 
burnum will  be  found — it  is  distinguished  by  bdng  of  a  clearer 
and  softer  substance  than  any  other  in  the  tree  :  it  is  this  albor- 
Tearly  in-      ^^^  which  is  deposited  each  season^  half  a  circle  at  a  timei 
crease  of  sap.  and  which  the  next  season  l>ecome8  wood.    You  will  then  find 
the  bark  and  rind  are  retired  back  at  the  south  side  of  the  tree« 
leaving  a  diminutive  space  between  the  alburnum  and  bark, 
wiiich    is    preparing    for  the  season^s  increase.      It  k  this 
which  causes  them  to  be  so  easily  severed,  and  makes  this  the 
proper  season  fur  barking.     Take  a  vegetable  cutting  of  the 
branch,  and  examine  the  alburnum  in  the  solar  microscope  ^ 
it  will  appear  perfectly  clear  and  free  from  all  vessels,  and  to  be 
merely  what  I  before  announced  it,  a  jelly  of  sap.      Continue 
to  cut  fre&h  specimens,  and  display  them  daily  before  good  mag- 
nifiers, and  they  will  soon  show  the  sap- vessels  beginning  to 
run  through  this  stripe  of  alburnum,  and  the  bastard  vessels 
shooting  also  across  it,  but  in  a  contrary  direction.      In  a  fort- 
nights time,  that  part  which  was  alburnum  is  now  become  per- 
I  feet  wood,  and  the  jelly  of  sap  will  appear  to  be  forming 
beyond  it,  filling  up  that  place  from  which  the  bark  had  re- 
ceded for  the  purpose,  and  forming  a  new  circle  of  alburnum, 
which  the  next  autumn,  in  its  turn,  will  be  converted  into  com- 
plete wood.    This  must  at  once  show  how  the  wood  and  bark 
are  protruded  in  trees  -,  and  end  that  eternal  dispute,  whether 
the  bark  make  the  wood,  or  the  wood  the  bark.     It  is  certain, 
that  they  are  of  a  totally  different  nature,  and  yet  in  one  re- 
spect agree  in  their  formation.     Tiiat  it  is  the  juices  which 
form  the  softer  part  of  each  ;  that  these  coagulate,  and  then 
wait  for  the  growth  of  the  separate  vessels,  which  shoot  oat 
vessel  within  vessel,  thus  lengthening  as  necessary,  and  pro- 
truding 
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Ming  like  ihenew  shoot  of  the  spring  and  autunin,  and  draw- 
ing out  like  a  lelescope.  Thi^  is  the  manner  in  which  llie  wood 
veesdi  increase ;  ihe  bark  vessels  are  rather  dift'ereni,  as  I  shall 
explain  at  another  opportunity.  But  this  i>  noi  all  which  is 
of  consetjoence  to  the  »ubjcct— the  retiring  of  the  bark-vessels  The  n 
to  make  way  for  ihe  new  tow  of  alburnum  is  managed  in  various  ^"^  ' 
wsyi  ID  different  trees.  In  niost  fruit  trees  the  bark-vcsKcli 
bend  up,  receding  from  ihe  part  the  alburnum  is  to  tx:cupy, 
then  pushiSg  out  towards  the  rind,  and  thus  increasing  the 
In  forest  trees  the  smaller  cross  ve^els  break  away,  and 
all  iha  circular  ones  Id  retire  towaids  the  rind.  But 
whidMvet  way  they  act,  I  have  a  specimen  which  elucidales 
each  &ct,  and  makes  it  beyond  contradiction  :  and  it  may  easily 
be  seen,  that  constantly  taking  the  culling  of  a  branch  every 
from  the  same  tree,  its  increase,  and  the  manner  of  it, 
be  exactly  noted  :  but  it  sometimes  happens,  Ihnt  the 
11  un&vourable,  and  that  ihc  severity  of  the  weather  so 
the  rap  thai  sbouid  form  the  new  row  of  alburnum  in 
I,  that  it  r'uet  not  sufficiently  to  deposit  so  large  a  semiclr- 
iIkd  the  old  remains  on  that  side,  and  causes  that  appear- 
soroetiines  found  in  wood,  which  presents  ibe  yearly  circle 
ipleie  j  bat  it  occursnot  often,  especially  in  indigemus  trees. 
Natiue  performs  her  part  too  perfectly,  unless  we  make  ber 
bil  by  removing  various  trees  and  shrubs  from  a  more  favour- 
able climate  to  our  own — then  I  have  seen  it  produce  a  strange 
tfett.  Ihavemany  speciroena,  in  shrubs  pariicularly,  where 
the  pith  bas  been  wholly  on  one  side,  ahnosi  joining  the  bark, 
(faoi^  twenty  or  thirty  circles,  well  defined,  have  shown  three 
^narten  of  the  year  i  but  the  winter  quarter  has  been  as  void, 
at  if  it  (boold  never  have  bad  a  maik — this  mu<it  be  wholly 
owing  to  its  missing  its  spring  thoois,  from  the  coldness  or 
dar>p  of  our  climate.  The  exact  manner,  in  which  every 
branch  in  a  tree  (ells  its  own  age,  is  also  a  cuiloui  fact.  I  bave 
before  obKrved,  that  the  trunk  of  a  tree  shows  exacily  bow 
long  it  bat  been  planted,  but  Ihe  branch  shows  only  the  seasons 
it  Im  grown,  one  row  for  each  year.  I  have  taken  a  whole 
tree  ia  thii  manner,  examining  each  division  i  and  ihe  exact 
way  in  which  it  answers  to  the  time  of  ii4  shooting  i 
to 
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The  pith  lel-  thfe  spring*,  that  the  pith  is  seldom  in  the  middle  of  the  trunk, 
nSddllTof  a  ©^^cept  the  tree  is  very  strong,  and  in  a  very  sheltered  situation, 
tree.  But  tllere  is  another  point  worthy  of  attention.     If  a  deep  in- 

denture is  made  in  a  tree,  the  mark  will  go  on  increasing  as 
long  as  the  tree  continues  to  grow,  just  as  in  a  range  of  circles, 
dn  angle  increases  from  the  centre  to  the  circumference.    Thnsj 
if  I  form  a  cross  on  the  stem  of  a  tree,   twenty  years  hence 
that  mark  will  show  exactly  what  increase  that  s^m  has  made  in 
the  middle  j  and,  by  the  number  of  coats  laid  oflt  in  the  wood 
/      part,  how  many  years  since  it  was  first  indented,    ^ot  it  cer- 
taihly  appears,  on  first  consideration,  most  Wonderful,  that  it 
should    do    so,  considering  the  extreme  chaiige  each  fibre 
undergoes,  and  how  often  every  part  must  be  moved  to  let  the 
buds  pass  out  from  the  interior;  but  on  examining  a  tree  barked, 
the  miracle  ceases — ;when  once  an  impression  is  made,  every 
succeeding  cylinder  is  so  contrived,  that  it  must  enlarge  the 
mark  by  the  progressive  motion  of  the  parts,   the  very  thin 
layers  that  are  added  each  year,  and  the  forcible  and  perpetual 
compression  the  whole  undergoes.     It  is  the  same  with  many 
natural  marks  formed  by  the  missed  buds  or  bulbs,  the  existence 
of  which  I  h:ive  before  shown,  or  any  other  accidental  impression 
The  effect  of  in  a  tree.      This  natural  effect  was  productive  of  a  very  curious 
cutting:  marks  consequence  during  the  time  of  irreligion  and  riot  in  France. 
A  poor  widow  cleaving  a  tree  to  procure  some  fire-wood  to  sell, 
found  the  mark  of  a  cross  in  the  interior  of  the  trunk  of  an 
ash — she  never  looked  at  the  rind  to  seek  a  correspondent  im- 
pression, but  took  it  for  a  miracle,  a  declaration  of  the  Al- 
to ighty.    All  the  people  crowded  to  see  it ;  the  widow  was 
soon  enriched,  and  it  had  a  better  effect  on  their  morals,  than 
all  the  edicts  in  favour  of  religion  afterward  promulgated  by 
BonapartCi  or  the  horrid  experience  of  times  divested  of  all 
piety. 

*  It  18  astonishing,  how  many  exotic  shrubs,  atid  even  trees,  grow 
only  in  the  autumn,  and  miss  their  spring  shoots,  and  have,  therefore, 
the  pith  quite  on  one  side.  I  have  traced  this  in  a  number,  and,  by 
taking  them  at  the  proper  time  in  several  different  speciment,  secured 
the  most  absolute  proof,  that  this  is  the  manner  in  which  they  increase  : 
this  truth,  therefore,  like  the  coming  out  of  the  bud  from  the  interior, 
cannot  be  denied,  since  no  tree  or  shrub  can  be  examined,  without 
proving  it. 

But 
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Bat  (hat  wood  ever  to  old  should  get  iDto  that  torpid  state^No  torpidity 
described  by  some  botanists^  is  certainly  a  very  gross  mistake  :  "*  ^oo<»« 
as  soon  as  the  snp  ceases  to  flow>  the  pipes  decay^  the  rot  is  in- 
troduced^ and  death  ensues  :  for  when  all  motion  ceases  in  the 
wood^  it  can  no  longer  divest  itself  of  those  minute  parts^  which, 
accnmolatedf  would  soon  cause  its  ruin,  lliere  are  little  fibres 
which  join  together  the  bastard  vessels,  and  are  constantly  re- 
newed every  tiA[  years,  decreasing  in  length  as  the  compression 
of  the  wood  m^es  it  necessary.  Their  motion^  therefore,  in 
Jetting  out  the  buds  also  divests  them  of  their  extrttneous  matter,  Get  rid  of  ex* 
which  would  otherwise  fill  up  the  places  left  for  the  new  shoot'  |^^®*"  "**'" 
of  albamnm  :  but  let  the  age  be  ever  so  advanced,  the  stems 
will  throw  out  new  branches,  the  line  of  life  new  buds. 
I  bare  a  log  of  a  tree  adjoining  the  trunk,  with  above  ninety 
yearly  circles— where  there  are  two  or  three  large  buds  pro- 
truding, and  the  wood  vessels  making  way,  as  in  quite  young 
trees  :  bat  that  there  is  some  age  at  which  the  wood  ceases  to 
form  in  width,  there  can  be  no  doubt.  I  think  I  !)ave  traced^ 
its  manner  of  proceeding  in  this  respect— but  I  have  so  seldom 
an  opportunity  of  gaining  a  fit  specimen  from  a  very  old  tree, 
to  ascertain  the  truth,  and  am  so  unfortunately  circumstanced 
for  procuring  any  thing  of  the  kind,  (although  ever  so  much 
wanted,)  that  few  would  have  the  courage  to  study,  so  sur- 
rounded with  obstacles.  In  a  specimen  known  to  be  between 
two  and  three  hundred  years  old,  I  have  got  a  vegetable  cutting : 
for  eighty  years  it  proccfds  in  the  common  manner — then  the 
rows  increase,  not  in  the  usual  place,  but  between  the  others^ 
forming  five  between  each  row — this  continues  tor  near  thirty 
jrears  ;  then  it  passes  on  to  the  old  place  between  the  bark  and 
the  wood,  and  increases  only  on  the  south  tfide  of  the  tree  Shoocimg  ea 
€acA  au/ziinTi,  without  any  sort  of  addition  in  the  spring,  or*****^'**^ 
norih  quarter.  This  goes  on  about  sixteen  or  eighteen  years, 
when  an  entire  stop  to  the  growth  seems  to  take  place  in  undihr^ 
it  may  then  be  supposed,  that  the  tree,  having  attained  its  perfect 
size,  stops  for  a  certain  number  of  years,  and  then  begins  to 
decline,  still  throwing  out  buds  and  branches,  and  never  too 
old  for  this,  since  the  oldest  possible  tree,  if  freed  from  rot,  and 
haviDg  the  exterior  pared,  and  a  plaster  put  on,  would  form 
new  wood,  and  generate  a  quantity  of  buds.  I  have  tried  this 
in  socb  extremely  old  subjects^  that  1  am  convinced  it  is  part  of 
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the  wonders  of  the  v 


and  that  if,  tberefore,  I 


tregetable ; 

taken  rare  i>i,  ihey  would  die  only  nt  a  very  old  age.  But  few  of 
our  irees  areallowed  to  gain  matiitity  :  v/e.  indeed,  use  them  so 
shockingly  ill,  iliat  there  is  no  chance  of  their  teaching  to  luch 
a  time  of  decay.  If  noblemen  and  gentlemen,  iiiatead  of  plant- 
ing snch  a  nurobtr  of  tn-es,  would  lessen  the  number,  and  take 
caie  of  those  growing — be  as  saving  of  them  as  of  their  game — 
make  it  the  business  of  the  land  sieward,  oi  b^ff,  or  game- 
keeper, to  see  that  no  trees  arc  damaged,  or  anrei  to  decaj 
before  their  time — that  the  unprotilabie  branches  are  lopped, 
the  cankered  arms  cut  otF,  the  withered  tops  curtailed — that  tho 
trunk  is  not  allowed  to  form  holes,  or  to  split,  without  t>eing 
joinedandplasiered — that  they  are,  when  first  growing,  cleared, 
the  sun,  air,  and  wind  admitted  to  lliem  (for  lo  iliis  last  they 
owe  their  bsing  saved  from  vermin  and  blights) — But  I  mean 
not  now  to  enter  on  a  farther  discussion  of  this  matter — my 
present  subject  is  not  ihe  preserraiion,  but  the  increase  of  the 
tree,  which  strictly  examined  by  the  rules,  and  in  the  manner  I 
have  advised,  will,  I  flatter  mycelf,  be  found  exactly  conformable 
to  truth,  and  delineated  with  as  much  precision  as  the  difficulty 
of  the  subject  will  permit 
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Your  obliged  Servant, 

AGNES  IBBETSON. 

Description  of  ihe  Drawings. 

I  ahall  now  ^ve  the  drawing!,  grieved  that  it  is  not  in  my 

powerto  show  them  in  their  natural  state  ;   for  lo  argue  from 

a.  living  specimens  at  once  makes  all  contradiction  impossible,  and 

is  as  delightful  to  the  teacher  as  to  the  inslructed,  PI.  VI,  tig.  I, 

iithcBcrew  of  the  beech  with  the  winter  bud  already  formed  ; 

it  is  much  magnified,  and  the  three  leaf-stalks  show  die  manner 

in  whicli  the  old  branch  shoots  in  the  beech,  while  fig.  2  is  the 

way  the  new  shoot  throws  out  its  leaves  ;  in  the  old  parts  the 

leaves  are  in  threes  or  fours  i  in  the  new  shoot  the  leaves  are 

always  alter nate,  with  a  distance  of  an  inch  and  a  half  between. 

Sig.  3  is  part  of  the  same  branch  laid  opeu,  with  the  buds  in 

their  cradles,  and  with  the  divisions  thai  ihow  completely  how 

they  are  to  shoot  at  BBB  ;  and  CCC,  bids  more  advanced,  with 

the  tine  of  life  leading  lo  each  bud  al  DDD.     Fig.  4  are  three 

icrewt  of  the  same  wiihout  the  outward  matki  of  the  hudi 

(that 
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(that  it  roaj  not  confase),  only  showing  the  piece  which  will  Drawing  to  il- 
^draw  op  or  increase :  there  should  be  an  inch  and  a  half  between  ^u'^^atc  the 
each  io  the  natural  size  3  from  £  to  £  is  the  lengthening  piece,  wiuchtrtes  in- 
Fig.  5  shows  the  way  the  wood  increases  in  the  contrary  direc-  ««••»•«  in 
tioD>  I  niean  io  width,     FF  is  the  row  of  alburnum  deposited  ^^ 
last  autumn,  and  to  be  completed  this,  which  is  now  done  at 
6G  ;  while  the  bending  up  of  the  bark-vessels  at  HH  allows 
the  tap  to  deposit  a  new  row  of  alburnum  at  II,  which  is  also 
aeeo  at  fig.  6,  whm  the  bending  of  the  bark -vessels  leaves  it 
firee*  They  are  soon  straightened  at  K,  by  the  enlargement  of  the 
nde  of  the  circle,  which  the  next  spring  will  be  made  even  by 
another  row  on  the  north  side.     Fig.  7   shows  the  increase  on 
one  side  only,  when  the  climate  prevents  exotics  from  receiving 
their  spring  shoots  in  width,  and  this  is  no  very  uncommon 
case.     I  have  npaoy  specimens  of  the  kind  by  me.    Fig.  8 
sbovs  the  manner  of  forming  the  circles— when  a  tree  is  past 
eighty,  it  then  marks  its  lines  between  the  others.  But  I  hate  to 
get  more  specimens,  which  will  complete  my  knowledge  in  this 
respect,  which  is  yet  partly  but  conjecture,  and  therefore  not 
whoUy  to  be  trusted  to.     Fig.  9  is  the  manner  in  which  the 
wood-vessels  draw  one  out  of  the  other ;  but  as  they  lengthen, 
the  upper  ones  soon  decrease  to  the  smallest  size. 
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Sowie  Horticultural  Observatiojis,  selected  from  French  Authors. 
J^  the  Right  Hon.  Sir  Joseph  Bavks,  Bart.  K.  B. 
P.  R.  S.  Vc* 

Peaches. 

THOUGH  the  Bnglish  excel  in  many  branches  of  herti- 
culture,  there  are  others  in  which  they  are  materially  out- 
done by  the  French.   Absolute  perfection  in  any  branch  of  an  particular 
art,  so  extensive  as  that  of  gardening,  cannot  be  obtained  by  a  oranch  of  gar- 
person,  who  allows  his  talents  to  range  over  every  part  of  it^^f^^!^ 
This  the  French  knew  long  ago,  and  have  regulated  their  prac-  fectioiu 
tice  accordingly.    The  Bnglish  have  not  yet  begun  this  subdi- 
▼iiiofi  of  skill.    Our  fruit  gardeners,  who  carry  every  sort  of 
to  market  of  a  good  quality,  cannot  be  said  to  have 

*  Tnuu.  of  the  Hort.  80c.  vak  i.  App*  p.  4. 

brought 
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Peaches  ^nly 
culdvtted  at 
Montreuil. 


Some  of  the 
bctt  raised 
from  the  stoDC. 

Almond  the 
best  stock  for 
budding. 


broagfat  any  one  kind  to  absolute  perfection.  In  France,  whole 
villages  are  employed  in  the  culture  each  of  one  single  kind  of 
fruit.  In  consequence  of  this  arrangement,  the  fruits,  under 
the  nianagement  of  individuals,  who  for  many  generations  have 
exerted  their  whole  energies  to  this  one  point  only,  are  brought 
to  a  degree  of  perfection,  which  can  never  be  attained  in  a 
garden,  where  fruits  and  vegetables  of  all  sorts  must  be  pro- 
vided by  one  man,  for  a  large  and  opulent  £unU|b  or  for  a  weekly 
market. 

At  Montreuil*,  a  village  near  Paris,  the  whole  population 
has  been  maintained,  for  several  generations,  by  the  cultivation 
of  peaches,  which  is  their  sole  occupation.  It  is  there  alone, 
where  the  true  management  of  this  delicious  fruit  can  be  stu- 
died and  attained ;  for  it  is  impossible,  from  written  precepts, 
to  acquire  the  whole  art.  The  modes  of  winter  and  of  summer 
pruning t  are  varied  not  only  according  to  the  difierences  of 
soil  and  of  exposure,  but  even  according  to  the  state  and  con- 
stitution of  each  individual  tree. 

Some  of  the  best  of  their  fruits  are  never  budded,  but 
always  reared  from  the  stone ;  the  rest  are  budded  on  stocks  of 
a  half  wild  peach,  called  peche  de  vigne. 

Peach  trees,  budded  on  an  almtmd  stock,  are  larger  and  more 
durable  than  others ;  but  they  require  a  deep  and  light  soil> 
and  do  not  fruit  so  soon.    The  best  almonds  for  stocks  are  the 


froit-treet. 


*  An  English  tourist  tells  us,  that  he  had  stored  his  carriafe  with 
peaeha,  which  he  thought  excellent ;  when  he  arrived  at  Montreuil,  ths 
inhabitants  there,  who  offer  their  fruit  for  sale  to  travelers,  told  him 
chat  he  would,  if  he  tasted  one  of  theirs,  throw  those  he  had  got  out  of 
his  chaise ;  which,  in  fact,  he  did,  as  soon  as  he  had  tasted  a  Montreuil 
^each. 

Two  modes  of  t  Fruit  trees  may,  in  respect  to  their  mode  of  bearing,  be  divided 
bearing  in  into  annuals  or  biennials.  Figt,  ujolnutSf  &c.,  are  annuals,  that  is,  they 
bear  their  fruit  on  rhe  branches  of  the  present  year ;  peachet  and  pearSj 
&c.,  are  biennialsy  their  fruit  b  produced  on  wood  of  the  teoond  year's 
growth.  In  this  case  much  advantage  is  derived  from  the  practice  of 
robbing  oflF  the  leaf  buds  of  the  fruit-bearing  branches,  leaving  only  as 
many  as  are  wanted  to  produce  wood  for  the  succeeding  year.  This, 
ifo  doubt,  is  the  UuUe  diti  of  the  French ;  it  docs  not  only  leave  die 
remaining  wood  to  grow  stronger,  and  to  ripen  sooner,  but  it  materially 
increases  the  sise  of  the  fruit.  The  French  use  this  method  with  their 
figs^  as  is  notiosd  iB  page  S54« 

red 
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led-shelled  sort,  and  some  prefer  tLe  bitter;  but  it  is  more 
difficult  to  succeed  with  these^  than  with  the  soft>sbelled 
almond. 

Stocks  of  the  apricot,  and  of  the  prune  de  St,  Juliets,  produce  Apricot  and 
smailer  trees,  that  bear  sooner^  but  do  not  last  so  long,  and,  of  ^  *^  "®*^  ' 
coarse,  answer  better  in  a  shallow  soil. 

The  season  of  budding  depends  on  the  weather  being  more  or  Season  of  bud- 
leas  wet  i  the  end  of  July,  in  ordinary  years,  is  proper  for  the  ***°^* 
^um  stock,  that  for  the  apricot  and  the  almond  stock  is  later  : 
aod  for  the  young  almond  stock,  the  middle  of  September  is  the 
aoaC  proper. 

In  order  to  provide  stocks,  the  fruit  stones  are  sown  in  bas«  Raising  itocka. 
keta;  which,  when  the  tree  has  attained  a  proper  size,  are 
aonk  In  the  ground  where  it  is  intended  they  should  grow,  pro- 
rided  the  soil  is  deep ;  for  shallow  soils  the  young  plant  is 
taken  op,  and  its  larger  roots  cut  off,  which  forces  it  to  throw 
out  lateral  roots,  and  in  the  event  to  become  a  more  productive 
bearer. 

The  climate  of  France  is  certainly  better  suited  to  the  culture  The  trees  in 
of  the  peach,  than  that  of  England,   as  some  sorts  produce  ^^'^^^J^^ 
their  fruit  there  in  perfection  on  espaliers,  and  a  few  on  stand-  from  frost, 
arda  in  the  open  air.    The  people  of  Montreuil  are,  however, 
abundantly  more  careful,  than  we  are,  to  protect  their  trees 
from  the  action  of  frosts,  daring  the  time  of  flowering:  at  that 
time  a  very  slight  degree  of  frost  is  apt  to  seize  upon  the  pistil ; 
and  if  the  sun  shine  upon  the  flower  before  it  is  entirely  thawed, 
thia  organ  loses  its  power  of  receiving  the  pollen,  and  the 
flower,  in  consequefTte,  drops  off  without  setting  its  £ruit. 

To  guard  against  this,  the  tops  of  the  peach  walls  are  fur-  Modes  of 
nished  with  long  wooden  pegs,  or  with  iron  wall-hooks,  on  ^^^^  ***"* 
wluch  planks  are  fixed ;  and  on  them  straw  mats  are  hung  in 
focb  a  manner  as  to  be  rolled  up  or  let  down  at  pleasure. 

Thoae  who  do  not  use  this  precaution,  light  flres  with  damp 
atiaw  in  tuch  a  manner,  that  the  smoke  may  pass  over  the 
flowering  branches  at  sun-rise.  This  intercepts,  in  some  de- 
gree* the  direct  rays  of  the  sun,  and,  by  its  gentle  warmth, 
thaws  the  frozen  pistils  by  gradual  and  slow  degrees  ;  others 
fittten  the  branches  cut  from  ever-green  trees,  with  their  leaves 
upon  them,  in  front  of  the  peach  trees,  to  break  off  the  cold 

■ 
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The  ff uit  Pemches  arc  never  eaten  in  perfection  if  saflered  to  ripen  on 

ripen  on  the    the  tree ;  they  should  be  gathered  just  before  they  are  qnite 
<^*^'  soft^  and  kept  at  least  twenty-four  hours  in  the  fruit  chamber. 

Figs. 

Figi  cultivated     The  inhabitants  of  Argenleuil,  near  Paris,  derive  their  chief 

at  ArgcnteuiL  support  from  the  culture  of  Jig  trees  ;  near  thaf  town  are  im^ 

mense  fields  covered  with  these  trees,  on  the  tides  of  hills 

feeing  the  South,  and  in  other  places  sheltered  from  the  North 

and  the  North  west  winds. 

The  hranchei       ^"  ^^^  autumn  the  earth  about  the  roots  of  these  trees  is 

buried  to  pro-  stirred  and  dug ;  as  soon  as  the  frosts  commence^  tlie  gardeners 

froit.  h&TiA  down  the  branches^  and  bury  them  under  six  inches  of 

mouldy  which  is  sufficient  to  preserve  them  from  being  froxen. 

The   branches  must  be  entirely  stripped  of  their  luntA 

before  this  is  done  i  the  gardener  then,  taking  hold  of  the  top 

of  each  branch,  bends  it  down  gradually,  and  with  much  care, 

to  prevent  its  breaking,  placing  his  knee  or  his  hand  under 

such  parts  as  resist  the  most ;  the  branches  that  will  not  bend 

low  enough  to  be  burled  are  cut  oflf  close  to  the  ground. 

A  fig-tree  will  remain  buried  in  this  manner  seventy-five  or 
eighty  days  without  harm  }  when  the  season  is  mild,  the  gar- 
deners  uncover  them,  especially  in  times  of  warm  rains,  but 
on  the  first  symptoms  of  frost  they  are  again  buried.  Severe 
frosts  sometimes  reach  them,  but  the  branches  only  are  de- 
stroyed. The  roots  produce  a  new  crop  in  the  sommer  5  bat 
these  do  not  bear  fruit  till  the  next  year,  and  are  more  tender 

« 

and  liable  to  be  killed  by  frost  during  the  next  winter,  than 

older  and  more  woody  branches. 

Leaf  buds  I"  ^^^  spring  the  trees  are  carefully  inspected ;  and  where  a 

pinched  out     double  bud  is  observed,  the  gardeners,  who  are  able  to  distin- 

bud«.  guish  a  leaf-bud,    which  is  more  sharp,    from  a  frait-bud> 

which  is  rounder,  pinch  out  the  leaf-buds  without  horting  the 

fi'uit-buds ;  these,   as  they  receive  the  sap  prepared  by  the 

plant  for  two  purposes,  produce  fruit  of  doable  the  ordinary 

size ;  this  is  done  at  Paris  between  ^he  first  and  die  tenth  of 

June  i  but  these  leaf-buds  may  be  sufiPered  to  expand  a  little, 

till  they  can  be  distinguished  with  certaitity ;  they  most  not  be 

all  destroyed  at  the  same  time.    In  cool  seasons,  the  ripening 

•f 
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of  the  fruit  is  hastened  by  inserting  a  drop  of  oil  in  the  eye.  Artificial  ri- 
frooa  the  point  of  a  pen,  or  tooth-pick.  pening. 

It  is  necessary  in  dry  seasons  to  water  Jig  trees  ;  the  nature  in  dry  seasons 

of  the  plant  requires  to  have  its  root  cool,  while  its  head  is  ex-  ^^^Y  'squire 

w  ftter* 
posed  to  the  hottest  sun.     If  planted  against  the  south  wall  of  a 

boose  near  a  spout  that  brings  water  from  the  roof,  it  thrives  q^q^  ^i^^. 

laxuriaotly.     Figs  do  well  aisc  in  a  paved  court ;  the  stones  tiont. 

keep  the  ground  under  them  moist    and    cool,    while    the 

soTFoanding  buildings  reflect  and  increase  the  heat  of  the  sun's 

rays. 

Apricots, 

Oar  gardeners  believe  that  the  Moor-park  apricot  is  the  fruit  Apricot. 
called  abricot  piche  by  the  French  ^  but  this  is  a  mistake,  the 
ahicot  pHhe  is  a  large  tree,  which  may  be  raised  from  tlie 
atooe  witbeot  grafting  :  it  ripens  later  than  the  rest,  not  till  the 
end  of  August,  The  stone  is  so  soft,  that  a  pin  will  pierce 
thrdogh  it :  the  kernel  is  bitter. 

Pears, 

The  crassane  may  be  improved,  and  all  its  harshness  de-  Fear. 
itroyed,  bf  grafting  upon  the  doytnnd,  a  pear  known  in  our 
gardens. 

Apples. 

The  golden  pippin   (reinette  d*Angleterre)  is  described  not  Golden  pip. 
ooly  as  an  excellent  fruit,  but  as  a  very  productive  t>earer ;  in  P'*^* 
England  it  appears  to  be  in  its  last  stage  of  decay.    It  is  pro- 
bable that  trees  decay  by  age  sooner  in  colder  than  in  warmer 
dimates. 

The  French  do  not  suffer  their  apple  or  their  pear  trtes,  to  shape  gi^tnte 
form  wild  heads  as  ours  do,  and  shade  all  things  planted  near  •tandatds. 
tbem  s  their  standard  trees,  of  all  kinds,  when  in  gardens,  are 
traioed  in  such  manner  as  to  cast  the  least  shade  possible.     A 
fimn  like  a  pyramid,  called  by  them  quenouille,  is  very  gene- 
rally ued. 

Plums, 

The  green  gage,  called  in  French  la  reine  Claude,  is  much  ^reen  gage. 
improved,  if  grafted  on  an  apricot  or  a  peach  stock^. 

M'lirc, 
*  The  aime  of  green  gage  is  said  to  have  originated  from  the  tol-  Etymology, 
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Maize,  Egg  Plant,  and  Sweet  Potatoes. 

All  these  plants  are  reared  for  use  in  some  kitcheo  gardens 
of  France,  though  probably  not  in  many. 

Indian  com.  Maize  is  sown  in  the  ground,  without  heat ;  when  the  spike 
is  about  half  an  inch  thick,  it  is  eaten  fried  in  butter^  as  arti- 
chokes are,  or  made  into  pickle  with  vinegar. 

Sgg  plant.  The  egg  plant  is  called  in  the  gardens  la  plante  qui  pond. 

The  seeds  of  this,  as  of  the  other  varieties  of  solanam,  are 
sown  on  a  hotbed,  in  March ;  the  plants,  when  ready,  are 
transplanted  into  pots,  and  plunged  in  a  gentle  heat }  after  the 
plant  has  advanc^  considerably,  it  may  be  placed  in  the  open 
air.    The  fruit  it  much  used  for  ragouts  in  Provence. 

Sweet  potato.  The  sweet  potato'^  is  planted  on  a  hotbed  in  the  middle  of 
Jpril,  in  about  six  inches  of  mould  t  when  the  shoots  are  eight 
or  ten  inches  long,  they  may  be  taken  up,  and  rbplanted  in  ,a 
bed  of  light  mould,  in  the  open  air,  about  eighteen  inches 
deep :  all  the  leaves,  except  the  uppermost,  are  first  tote  taken 
off,  and  the  shoot  then  buried  so  deep,  that  the  small  bunch  of 
leaves  only  appears  above  ground. 

In  October  the  tubers  are  ripe  and  ready  to  be  dug  up ;  io 
doing  this,  the  greatest  care  must  be  taken  not  to  wound  tha 
skin,  as  the  slightest  scratch  disposes  them  to  rot. 

They  must  be  kept  free  from  frost  and  damp  -,  if  exposed  to 
either  of  these,  they  exhale  an  odour  like  that  of  the  rose,  and 
rot  immediately.  Both  the  yellow  and  the  red  variety  art 
cultivated  in  France ;  the  red  Is  preferred. 

Strawberries, 

Alpine  atrtw-     The  French  cultivate  the  alpine  strawberry  in  the  mode 

^erry.  recommended  by  Mr.  A.  Knight  in  the  Horticultural  TVans*^ 

actionsf^  and  find  the  fruit  so  much  better  when  produced  by 

lowing  accident.  The  Gage  family,  in  the  latt  century,  procured  from 
the  monks  of  the  Clunireusef  at  Pom,  a  collection  of  fruit  trees :  these 
arrived  at  their  mansion  of  Hengrace  Hall,  with  the  tickets  safely 
affixed  to  them,  except  only  the  rei$u  Claude,  the  ticket  of  which  had 
been  rubbed  off  in  the  passage.  The  gardener  being,  from  this  ctrcom* 
stance,  ignorant  of  the  name,  called  it,  when  it  bore  fruit,  the  green 
fage, 

*  Coovolvului  batatas^  L.  t  Journal,  vol.  zxix,  p.  214. 
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fteedlings  of  the  first  year,  that  they  seem  to  prefer  the  alpine  to 
all  other  sorts^  and  to  be  supplied  at  market  with  the  fruit  of  it 
in  every  month  of  tho  year,  by  the'  ijise  of  some  heat,  in  the' 
winter. 

The  seeds,  they  say,  may  be  sown  either  in  a  little  heat,  or  in  Sowing  th« 
the  open  air,  but  always  in  the  shade;  they  shouid  be  sown  in  **^' 
sifted  mould,  and  scarcely  covered  -,  have  a  thin  layer  of  moss 
screwed  over  them,  and  they  should  be  frequently  moistened. 
Fresh  seed  grows  up  in  eighteen  days  :  old  seed  is  roach  slower. 
The  ruDoers  roust  be  carefully  removed. 

The  market  gardeners  near  Paris  sow  theirs  twice  a  year,  in 
March,  and  toward  the  end  of  August ;  in  six  weeks  they  are 
large  enough  to  be  transplanted,  which  is  done  at  eight  inches 
apart.  Those  sown  in  March,  fruit  in  May  and  June ;  those 
flowo  in  Jugusi,  the  spring  following.  See  TraiU  des  Arbres, 
p.  g,  I  rather  suppose  that  the  plants  sown  in  March  give  their 
fniif  in  aatamn. 

It  is  good  to  sow  strawberries  within  the  distance  of  five  or 
six  feet  from  a  north  or  a  west  wall ;  in  the  latter  case,  the  moss 
b  absolutely  necessary.  The  plants  grown  from  \h^  March 
sown  seed  must  be  well  watered  through  the  summer;  in  hot 
weather  twice  a  day,  if  they  are  expected  to  bear  in  the 
autumn.  The  French  seem  to  find  the  August  sowing  most 
productive.  Even  in  the  autumn,  in  the  almanac  called  Lte  bon 
Jwrdtmier,  the  author  tells  us  to  sow  the  seeds  of  strawberries  in 
February,  if  we  have  not  done  it  in  the  preceding  August, 

The  hautbois  is  called  in  French,  c&peronier ;   it  is  lately  only  Hautboii  ind' 
that  we  have  observed  an  hermaphrodite  variety,  which  bears  Chili  strtw- 
abnndantly  j  in  fact,  the  plant  is  polygamous :  this  the  French     ^' 
have  long  known,  and  they  say  that  ihe  Chili  strawberry  is  also 
polygamous,  and  that  the  females  may  be  made  fertile  by  the 
imprqj;nation  of  the  male  flowers  of  the  hautbois. 
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III. 

Farther  Experiments  and  Ohservaiions  on  the  Action  of  Poisons 
on  the  Animal  System.  By  B.  C.  Biodib,  Esq,  F.  R.  S. 
Communicated  to  the  Society  for  the  Improvement  of  Animal 
Chemistry,  and  by  them  to  the  Royal  Socieiy'^m 

Former  obMr-      I*   O INCE  I  had  the  honour  of  communicating  to  the 
▼acions  oApoi.  j^  Royal  Society  some  observations  on  the  action  of  cer- 

tain poisons  on  the  animal  systemf^  I  have  been  engaged  in  the 
farther  prosecution  of  this  inquiry.  Beside  some  additional 
experiments  on  vegetable  poisons^  I  have  instituted  several  with 
a  view  to  explain  the  effects  of  some  of  the  more  powerful 
poisons  of  the  mineral  kingdom.  The  former  correspond  in 
their  results  so  nearly  with  those  which  are  already  before  the 
public,  that>  in  the  present  communication,  I  shall  confine  my* 
self  to  those  which  appear  to  be  of  some  importance,  as  they 
more  particularly  confirm  my  former  conclusions  respecting 
^  the  recovery  of  animals  apparently  dead,  where  the  cause  of 

from  apparent  death  operates  exclusively  on  the  nervous  system.  In  my  expe« 
death.  riments  on  mineral  poisons,  I  have  found  some  circumstances 

1S.ffect%  of  mi-  wherein  their  effects  differ  from  those  of  vegetable  poisons, 
ficral  and  ve-  and  of  these  I  shall  give  a  more  particular  account.    What- 
foDi  differ*'"     ®^^^  "^**y  ^  ^^^  value  of  the  observations  themselves,  th« 
medicine  xnay  subject  must  be  allowed  to  be  one  that  is  deserving  of  ioves- 
be  improved     tigation,  as  it  does  not  appear  unreasonable  to  expect,  that 
rttioR.***^^  '  *^^  investigation  may  hereafter  lead  to  some  improvements 
in  the  healing  art.    This  consideration,  I  should  hope,  will  be 
regarded  as  a  sufficient  apology  for  my  pursuing  a  mode,  of 
inquiry  by  means  of  experiments  on  brute  animals,  of  which 
we  might  well  question  the  propriety,  if  no  other  purpose  were 
to  be  answered  by  it  than  the  gratification  of  curiosity. 
Forincr  ac-  ^o  my  former  communication  on  this  subject,  I  entered  into 

•ount  given    g  detailed  account  of  the  majority  of  my  experiments.     This  I 
'  conceived  necessary,  because  in  the  outset  of  the  inquiry  I  had 
been  led  to  expect,  that  even  the  same  poison  might  not  always 
operate  precisely  in  the  same  manner ;  but  I  have  since  had 

•  Phil.  Trans,  for  1812,  p.  205. 
i  FbiK  Traps,  for  Ull,  p.  178;  or  Journal,  yoI.  XXX,  p.  295,  324. 
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abondant  proof,  that  in  essential  circumstances  there  is  but  little  but  the  eflVcct 
variety  in  the  effects  produced  by  poisons  of  any  description,  ^^  ?°"^!i*^*^' 
'wbeo  employed  on  animals  of  the  same>  or  even  of  different 
^leciety  beyond  what  may  be  referred  to  the  difference*  in  tiie 
quantity,  or  mode  of  application  of  the  poison,  or  of  the  age 
and  power  of  the  animal.    This  will  explain  the  reason  of  my  Hence  fewer 
not  detailing,  in  the  present  communication,  so  many  of  the  ^^^^r^fi^, 
individual  experiments  from  which  my  conclusions  are  drawn, 
ai  ID  the  former  :  at  the  same  time  I  have  not  been  less  care- 
ful to  avoid  drawing  general  conclusions  from  only  a  limited 
Dumber  of  facts.     Should  these  conclusions  prove  fewer,  and 
of  less  importance  than  might  be  expected,  such  defects  will, 
I  trust,  be  regarded  with  indulgence,  at  least  by  those  who  are 
aware  of  the  difficulty  of  conducting  a  series  of  physiological  Difficulty  of 
ezperioients :  of  the  time  which  they  necessarily  occnpy  ;  ©f  P^y"?^°^f" 
the  numerous  sources  of  fallacy  and  failure  which  exist ;  and 
of  the  laborious  attention  to  the  minutest  circumstances,  which 
at,  in  consequence^  necessary,  in  order  to  avoid  being  led  into 
erroor. 

//.  Experimenu  wiik  the  Wborara. 

In  a  former  experiment  I  succeeded  in  recovering  an  ani-  Artifiriat  re- 

mal,  which  was  apparently  dead  from  the  influence  of  the  *^''^**JJJ^'^ani- 

'    essential  oil  of  bitter  almonds,  by  continuing  respiration  arti-  mal  from  tht 

ficially  until  the  impression  of  the  poison  upon  the  brain  had  P"*®**  °^j  ,* 

ceased  $  but  a  similar  experiment  on  an  animal  under  the   in-  but  not  from 

floence  of  the  woorara  was  not  attended  with  the  same  sue-  that  of  woo- 

far  A  • 
cess.     Some  circumstances  led  me  to  believe,  that  the  result 

of  the  experiment  with  ihe  woorara  might  have  been  different 
if  it  bad  been  made  with  certain  precautions  -,  but  I  was  unable 
at  that  time  to  repeat  it,  in  consequence  of  my  stock  of  the 
poison  tieing  exhausted.     I  have  since,  however,  been  able  to 
procure  a  fresh  supply,  and  I  shall  relate  two  experiments 
which  1  have  made  with  it.     In  one  of  these,  an  animal  appa-  vet  it  has  final- 
rently  dead  from  the  woorara,  was  made  to  recover,  not  with-  fy  •j»ccceded 
standing  the  functions  of  the  brain  appeared  to  be  wholly  sus- 
pended for  a  very  long  period  of  time ;  in  the  other,  though 
ultimate  recovery  did  not  take  place,  the  circulation  was  main- 
tained for  several  hours  after  the  brain  had  ceased  to  perform 

iU  office. 

%2  Etpi^ 


at  Zzperimenl  1.  Some  woorara  was  inserted  into  a  wound  'ib 
'*'  a  ycjiing  cat.  She  became  affecied  by  it  in  a  few  minuies,  and 
lay  in  a  drowsy  and  half-sensible  state,  in  which  she  continued 
at  ibe  end  of  an  hour  and  tilteen  minuteii,  wh<!n  the  anplica- 
4ioii  of  the  poison  was  repeated.  In  four  minoiL'*  alter  ibe 
lecontl  application,  reipirriiinn  entirely  ceased,  and  the  animal 
appeared  to  be  dead  ;  but  the  heart  was  slill  fell  acting  aboat 
one  hundred  and  forty  limes  in  a  minute.  She  was  placed  in 
a  letnperaiure  of  8S  of  Fahrenheit's  ihermomeler,  and  the 
lungs  were  anificially  inflated  about  forly  limes  in  a  minme. 
The  heart  continued  acting  regularly. 

When  the  artificial  respiraiion  had  been  kept  ap  for  fortj 
minuies,  llie  pupils  of  the  eyes  were  observed  to  coolraci  and 
dilate  on  ibe  increaee  or  diminution  of  lighl  ;  saliva  had  flowed 
from  ibe  mouih,  and  a  small  quantity  of  tears  was  collected 
between  ihe  eye  and  eyelids  ;  but  the  animal  continued  per- 
fectly moliouless  and  insensible. 

At  ilie  end  of  an  hour  and  forly  minutes,  from  the  same 
period,  there  were  slight  iiivolunlary  conlraciions  of  the 
muscles,  and  every  now  and  ihun  there  was  an  effort  to 
breathe.  The  involuntary  moiionsconiinued,  and  the  efforts 
to  breathe  became  more  ftequeni.  At  ihe  end  of  another  hour 
the  animal,  (ur  the  lirst  time,  gave  some  signs  of  sonsibilily 
when  loused,  and  made  !ipontaaeous  etTorta  to  breathe  twenty- 
'  two  times  in  3  minute,  The  artificial  respiration  was  discon- 
tinued. She  lay,  as  if  in  a  stale  of  profound  sleep,  for  forty 
minuies,  wUeu  she  suddenly  awoke,  and  walked  away.  On 
the  following  day  she  appeared  slightly  indisposed;  but  she 
gradually  recovered,  and  is  at  this  lime  siill  alive  and  in  health. 
,.  Experiment  2.  Some  woorara  was  applied  to  a  wound  in  a 
rabbit.  The  animal  uasappaicnlly  dead  in  fi:>ur  minutes  after 
the  applicalion  of  the  poison  }  but  the  heart  continued  acting. 
lit:  wat  placed  in  a  temperature  of  90',  and  the  lungs  were  arti- 
ficially inOaled.  The  heart  continued  lo  act  about  one  hundred 
and  fifty  times  in  a  minule.  I'or  mure  than  ihree  hours  the 
pulae  was  slrong  and  regular ;  after  (hisit  became  feeble  and 
irregular,  and  at  the  end  of  another  hour  the  circulation  bad 
e  mi  re  l]r  ceased.  During  this  lime  there  was  no  appearance  of 
rcturiiini;  sensibility. 

The  circulation  of  the  blood  may  be  maintained  in  an  animal 
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n  which  the  brain  bai  been  removed  for  a  considerable,  The  c 
bui  not  for  an  unlimited,  time.     We  may  conclude,  that  i 
Last  of  ilieie  etperimenls  the  animal  did   not  recover,  because  atiave 
^Ibe  influence  of  ibe  poison  continued  beyond  the  time  dariog  ou,'',i]"']^,'[^'n 
icb  the  ciicuklioD  may  be  mniniained  without  the  brain. 

///.  On  thi  ^ff'ecl^  of  Aruaie. 
When  an  animal  U  killed  by  arsenic  taken  inlernally,  the  Two  apinioni 
(tomach  ii  fimnd  bearing  marks  of  idflammaiion  ;  and  it  isa  "'■'^  *^"' "* 
very  general  opinion,  I,  thai  this  inflaniniation  ii  the  cause  uf 
,,'dmh :  "2,  that  it  is  the  consequence  of  the  nctual  contact  of 

e  arKnic  with  the  internal  coai  of  the  stomach.      But  in  ce-  Deuh  ii  not 
f'Teral  caies  I  have  found  the  inflammation  of  the  stomach  so '""S '""",''' 
Eght,  that   on    a  soperlicial    examination   it  might  have  been  of  theiio- 
vily  overlooked  ;  and  in  mo«i  of  my  experiments  with  this  '"'^''■ 

1  death  lias  taken  place  in  loo  short  a  time  for  it  to  be 
inaidered  ns  (he  result  of  in6aminarioD  :  and  hence  we  may 
iclude,  ihatihe  6rst  of  these  opinions  is  incorrect ;  at  least  aa 
■Igeaenl  proposition. 
.   Uany  circumstances  conspire  to  show,  that  the  second  of  Thi  inflam- 

1  also  is  unfounded.  eiiiu  not  caui- 

t  In  whatever  way  the  poison  is  admini 
I  confined  to  the  stomach  and  ii 
a  any  appearance  of  it  in  the  pharynx 
.  Home  informed  me,  that  in  a 
■.  Hunter  and  himself,  in  which  arsenic  was  applied  (o  a  "^^j^  becom«t 
a  a  dog,  the  animal  died  in  twenty-four  honrs,  and  the  inSjmcd. 
b  was  found  to  be  comideMbly  inflamed. 
I  repeated  this  experiment  several  times,  taking  the  pre* 
aDlioii  always  of  applying  a  bandage,  to  prevent  the  animal 
licking  the  wound.  The  result  was.  th.it  the  inflammation  uf 
tbe  stomach  was  commonly  more  violent  and  more  inimediale, 
than  when  the  poison  was  administered  initrrnatly,  and  that 
it  preceded  any  appearance  of  iiJammalion  of  the  wound*. 


esiines — I  have  o 
>r  ossophagus. 
experiment  made  by  If  applied  t( 


•  Siaet  the  gt*it«r  part  nt  my  raperimcnli  on  iliii  subject  writ  mirie,  i>r  Jiegei 
I  have  ttra    la   iccouni   o[  id  inaupirkl  diiMruiiun  un  llie  cScrit  nF  the  umc 
•nenic.  by  Dt.Sxtgtt  of  Sluilgatri       Df.  l»tgn  ha  come  to  cimclu-  n'""  «"!' 
^^^■iODS  luniUr  to  iliaipaliave  iLairJ.  ihil  iti  an  auimal   lulled   by  arienic, 
^^■l^  inflamnutioo  of  tbi  jtoiruch  ii  nut  ilie  cautc  of  death,  and  that  ihc 
^^^  poiioii 
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Vegetable  poi-  Some  ezperimeDts  are  already  before  the  public,  which  led 
'®°*  **^**^  ^***  me  to  conclade,  that  vegetable  poisons,  when  applied  to 
through  the  wounded  surfaces,  affect  the  system  by  passing  into  the  cir- 
blood :  culation  through  the  divided  veins.     From  this  analogy,  and 

from  all  the  cincumstances  just  mentioned,  it  may  be  inferred^' 
•o  does  arte-  that  arsenic,  in  whatever  way  it  is  administered,  does  not  pro- 
"^^*  duce  its  ejects  even  on  the  stomach  until  it  is  carried  into  the 

blood. 

How  far  the         But  the  blood  is  not  necessary  to  life,  except  so  fo  as  a 

•ar°1o*li"r**'  constant  supply  of  it  is  necessary  for  the  maintenance  of  the 

functions  of  the  vital  organs.      The  next  object  of  inquiry 

therefore  is,  when  arsenic  has  entered  the  cir^nilatioD,  on  what 

organs  does  it  operate,  so  as  to  occasion  death  ?      ' 

Arsenic  cau<et     When  arsenic  is  applied  to  an  Ulcerated  surftce,  it  produce! 

as  a  caiwtic  °°^  ^  slough,  not  by  acting  chemically,  like  caustics  in  general/ 

but  by  killing  but  by  destroying  the  vitality  of  the  part  to  which  it  5s  applied, 

I  c  part.  independently   of  chemical  action.    This  led  me  at  first  to 

suppose,  that,  when  arsenic  has  passefd  into  the  circulation,' 

death  is  the  consequence,  not  so  much  of  the  poison  disturb- 

Acting  as  a      itig  the  functions  of  any  particular  org^,  as  of  its  destrbying 

piMSQn,  it  does  gj  qi^^c  the  vitality  of  every  part  of  the  system.    The  follow- 

uot  destroy  j  j  v  y 

the  life  of        ii^g  circumstances,  however,  seem  to  Show,  that  this  opinion 

every  pari  at  is  erroneous.     In  an  animal  under  the  full  influence  of  afsenicJ 
once. 

even  to  the  in.*itant  of  death,  some  of  the  secretions,  as  those 

of  the  kidneys,  stomach,  and  intestines,  continue  to  take  place 
in  large  quantity ;  and  the  muscles  are  capable  of  being  ex- 
cited, after  death,  to  distinct  and    powerful  contractions' by 
means  of  the  Voltaic  battery. 
Exp.  3.  Arse-      Experiment  3.     Seven  grains  of  the  white  oxide  of  arsenic 

nic  applie/l  to  ^-erc  applied  to  a  wound  in  the  back  of  a  rabbit.  '    *     ' 

a  wound  in  a 

rabbit.  ^^  3  ^^^^  minutes  he  was  languid,  and  the  respirations  were 

small  and  frequent.     The  pulse  was  feeble,  and  after  a  little 

time  could  not  be  felt.    The  hind  legs  became  paralysed**. 

*.      .  •    •  •        He- 

poison  does  not  produce  its  fatal  effects  until  it  hat  entered  the  circula- 
tion. I  have  to  regret,  that  I  have  had  no  opportunity  of  toeeiog  the 
original  of  this  dissertation.  ... 

The  influence  *  I  have  observed,  that,  where  the  functions  of  the  brain  are  disturbed, 
ol  the  t)r^ia  paralysis  first  takes  place  inthe  muscles  of  the  hind  iegS;  afterward  in 
less  tdiWy  con-  ^^0,^  ^f  ^j^^  truitk  and  fore  legs;  and  last  of  aU  in  the  muscles  of  tbr 

cart. 
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He  grew  insensible^  and  lay  motionless^  but  with  occasional 
coovoliioos.  At  the  end  of  fifty-three  minotes  from  the  time 
of  the  arsenic  being  applied,  be  ivas  apparently  dead  ;  hot  on 
opening  the  thorax,  the  heart  was  found  still  acting,  though 
veiy  xslowly  and  feebly.  A  tube  was  introduced  into  the  tra- 
chea, and  the  lungs  were  artificially  inflated  ;  hot  this  appeared 
to  have  no  effect  in  prolonging  the  heart's  action.  On  dis- 
iectioo,  the  inner  membrane  of  the  stomach  was  found  slightly 
inflamed. 

Experiment  4.    Two  drams  of  arsenic  acid  dissolved  in  six  £zp.  4.  Anei 
ounces  of  water  were  injected  into  the  stomach  of  a  dog,  by  P'<^  miected 
means  of  a  tube  of  elastic  gum,  passed  down  the  oesophagus,  maeh  of  a 
In  three  minutes  he  vomited  a  small  quantity  of  mucus,  and  this  dog. 
fxcuntd  again  several  times.    The  poise  became  less  frequent^ 
and  occasionally  intermitted.    At  the  end  onhirty-iive  minutes 
the  bind  legs  were  paralysed,  and  he  lay  in  a  half  sensible 
state.      At  the  end  of  forty-flve  minutes  he  was  less  sensible; 
the  pupils  of  the  eyes  were  dilated ;  the  pulse  had  fallen  from 
140  to  70  in  a  minute,  and  the  intermissions  were  frequent. 
After .  this,  he  became  quite    insensible  $    convulsions   took 
I^ce,  and  at  the  end  of  fifty  minutes,  from  the  beginning  of 
the  experiment,  he  died.     On  opening    the  thorax,   imme* 
diately  after  deaths  tremulous  contractions  of  the  heart  were 
observed  y  but  not  sufficient  to  maintain  the  circulation.    The 
stomach  and  intestines  contained  a  large  quantity  of  mucous 
fluid,  and  their  internal  membrane  was  highly  inflamed. 

These  experiments  were  repeated,  and  the  results,  in  all  The  ezperi- 
essential  circumstances,  were  the  same.    The  symptoms  pro-  ments repeated 
doced  were,  1,  paralysis  of  the  hind  legs,  and  afterwards  ofresuUt. 
the  other  parts  of  the  body  ;  convulsions  5  dilatation  of  the 
pupils  of  the  eyes  j  insensibility  j  all  of  which  indicate  disturb- 
ance of  the  functions  o(  the  brain  :  2,  a  feeble,  slow,  inter- 
mitting pulscj,  indicating  disturbance  of  the  functions  of  the 
)ieart«    Where  the  heart  has  continued  to  act  after  apparent 

ein  and  face.    These  facts  seem  to  show,  that  the  influence  of  the  ^^^  10 1.^. 
brain,lilcethat  of  the  heart,  is  not  propagated  with  the  same  facility  to  mote  p»rts. 
the  oitUDt  as  to  the  near  organs  ;  and  this  it  farther  cootiiined  by  cases 
of  dfcate  which  occasionally  occur,  in  which,  although  the  paralysis  if 
coofiaed  to  the  lower  tia^t  ot  the  body,  the  morbid  appearances  aict 
vithon  direction  are  entirely  contiDed  to  the  brain, 

deathj^ 


/^ 
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death,    I  have  never^  in  any  one  instance,  been  able  to  pro* 
long  its  action  by  means  of  artificial  respiration.     3,  pain  in 
the  region  of  the  abdomen }  pteternatutal  secretion  of  mucQi 
from  the  alimentary  canal ;  bickness  and  vomiting  in  thonS 
animals  which  are  capable  of  vomiting;  symptoms  whicb  arise 
from  the  action  of  the  poison  on  the  stomach  and  intestines. 
There  is  no  diflference  in  the  effects  of  arsenic,  wbe'her  it  is 
employed  in  the  form  of  white  oxide,  or  of  arsenic  acid,  except 
Anenieap.      ji^gj  (he  latter  is  a  more  active  preparation.     When  arsenic  is 
wounds  acts     applied  to  a  woand,  the  symptoms  take  place    sooner  than 
most  sptedily.  when  it  is  given  internally  j  but  their  nature  is  the  same. 
Eafectsofane^     The  symptoms  produced  by  arsenic  may  be  referred  to  the 
influence  of  the  poison  on  the  nervous  system,  the  heart*,   and 
the  alimentary  ca^al.     As  of  these  the  t^*o  former  only  are 
concerned  in  those  functions  which  are  directly  necessary  to 
Tffe,  and  as  the  alimentary  canal  is  oflen  affected  only  in  a 
slight  degree,  we  must  consider  the  affiection  of  the  heart  and 
nervous  system  as  being  the  immediate  cause  of  death. 

In  every  experiment  which  I  hare  made  with  arsenic,  there 
were  evident  marks  of  the  influence  of  the  poison  on  all  the 
organs  which  have  been  mentioned  j  bat  they  were  not  in  all 
cases  aflt?cted  in  the  same  relative  degree.  In  the  dog,  the 
affection  of  the  heart  appeared  to  predominate  over  that  of  the 
brain,  and  on  examining  the  thorax  immediately  aftf  r  death, 
this  organ  was  found  to  have  ceased  acting,  and  in  a  distended 
state.  In  the  rabbit,  the  affection  of  the  brain  appeared  to 
predominate  over  that  of  the  heart,  and  the  latter  was  usually 

The  heart  in         *  When  I  say,  that  a  poison  acts  on  the  heart,  I H*  not  mean  to  imply, 

some  respect     that  it  necessarily  must  aa  direaly  on  the  muscular  fibres  of  that  orj^n. 

independent      It  is  highly  probable,  that  the  heart  is  affected  only  through  the  medium 

ftctio^^^f   V  °^  "*  nerves ;  but  the  affection  of  the  heart  is  so  far  independent  of  the 

nervous  sys-      ■ff^ction  of  the  nervous  syitem  generally,  that  the  circulation  may  cease 

tern.  although  the  functions  of  the  brain  are  not  suspended,  and  ihe  functions 

of  thebra-n  may  be  v^holly  suspended  without  the  circulation  being  at 

all  disturbed.     In  proof  of  the  first  of  these  propositions,  I  may  refer  to 

my  former  experiments  on  the  upas  antiar,  in  which  the  sensibility  of 

the  animal  continued   to  the  very  instant  of  death ;  and  respiration, 

which  is  unrler  the  influence  of  the  brain,  continued  even  after  the  heart 

had  ceased  to  act.    In  proof  of  the  second,  I  may  refer,  among  many 

others,  to  the  expetiments  detailed  in  theCroonian  Lecture  for  1810.-— 

(Phil.  Trans,  for  181 1,  pp.  36,  SIl ;  or  Journal,  vol.  XXIX,  p.  S59.] 

found 
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fbood  acting  slowly  and  feebly,  after  the  functions  of  the 

bnuD  had  entirely  ceased.     lo  the  rabbit,  the  effects  of  the 

arvenic  oo  the  stomach  and  intestines  were  usually  less  than 

in  carnivorous  animals. 

The  action  of  arsenic  on  the  system  is  less  simple  than  that  Action  of  arse- 

of  the  majority  of  vegetable  poisons.    As  it  acts  on  different  "**^  ***•  *•"»?•« 

.  .  °  ,  /•  11     than  that  of 

organs,  it  occasions  aitferent  orders  of  symptoms ;  and  as  the  most  vegetable 

afi«ction  of  one  or  another  organ  predominates,  so  there  is  some  poisons. 

varietj  in  the  symptoms  produced  even  in  individual  animals 

of  the  tame  species. 

Iq  animals  killed  by  arsenic  the  blood  is  usually  found  fluid  Appearances 
la  the  heart  and  vessels  after  death  3  but  otherwise  ail  the  *^"'  <*"^^*- 
oiortMd  appearances  met  with  on  dissection  are  confined  to  the 
•Comach  and  intestines.  As  this  U  the  case,  and  as  the  affec- 
tion oi  these  organs  occasions  remarkable  symptoms,  it  may 
be  right  to  mention  the  result  of  my  observations  on  this 
anbject. 

In  many  cases  where  death  takes  place^  there  is  only  a  very  state  of  the 
slight  degree  of  inflammation  of  the  alimentary  canal :  in  alimentary  ca- 
other  cases  the  inflammation  is  considerable.  It  generally 
begins  very  soon  after  the  poison  is  administered,  and  appears 
greater  or  less,  according  to  the  time  whieh  elapses  before  the 
animal  dies.  Under  the  same  circumstances,  it  is  less  in  gra- 
minivoroQS,  than  in  carnivorous  animals.  The  inflammation  is 
greatest  in  the  stomach  and  intestines ;  but  it  usually  extends 
also  over  thc^  whole  intestine.  I  have  never  observed  inflam- 
mation of  the  oesophagus.  The  inflammation  is  greater  in 
degree,  and  more  speedy  in  taking  place,  when  arsenic  is  ' 
applied  to  a  wound,  than  when  it  is  taken  into  the  stomach. 
The  inflamed  parts  are  in  general  universally  red,  at  other 
times  they  are  red  only  in  spots.  The  principal  vessels  leading 
to  the  stomach  and  intestines  are  turgid  with  blood ;  but  the 
inflammation  is  usually  confined  to  the  mucous  membrane  of 
these  Tiscera,  which  assumes  a  florid  red  colour,  becomes  soft 
and  pulpy,  and  is  separable  without  much  difflculty  from  the 
cdlolar  coat,  which  has  its  natural  appearance.  In  some  in- 
stances there  are  small  spots  of  extravasated  blood  on  the  inner 
surface  of  the  mucous  membrane,  or  between  it  and  the 
cellnlar  coat,  and  this  occurs  indepei^dently  of  vomiting.  I 
hare  iieYer>  in  my  of  nqr  experimoDti,  fiMud  ulceration*  or 

sloughing 
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sloughing  of  the  stomach  or  intestine;  but  if  the  animal  sor* 
vivos  for  a  certain  length  of  time  af^er  the  inflammation  ha» 
begun^  it  is  reasonable  to  conclude,  that  it  may  terminate  in 
one  or  other  of  these  ways, 
Slovghmg  sel-       I  am  disposed  to  believe,  that  sloughing  is  very  seldom,  if 

dom,  if  ever,   ^yp,.^  ^\^^  direct  consequence  of  the  application  of  arsenic  to  the 

tb€  direct  con-  i         ^         .  ,     . 

sequence  of  the  stomach  or  intestines.    Arsenic  applied  to  an  ulcer  will  occa* 

appiicationof  gjon  a  slough  j  but  its  action  in  doing  this  is  very  tlow.  When 
•tomach  or  in-  ^  ^^^^  applied  the  white  oxide  of  arsenic  to  a  wound,  though 
tesiiaes.  the  animal  has  sometimes  lived  three  or  four  hours  afterward, 

and  though  violent  inflammation  has  taken  place  in  the  sto- 
mach and  intestines,  I  have  never  seen  any  preternatural  ap* 
pearance  in  the  part  to  which  it  was  applied,  except  a  slight 
eflfasion  of  serum  into  the  cellular  membrane.  Arsenic  speedibr 
produces  a  very  copious  secretion  of  mucus  and  watery  fl«id 
from  the  stomach  and  intestines,  which  separates  it  firom  actual 
contact  with  the  inner  surface  of  these  organs,  even  though 
taken  in  large  quantity  and  in  substance  ;  and  in  animals  which 
are  capable  of  vomiting,  by  much  the  greater  pert  is  rejected 
from  the  stomach  very  soon  after  it  has  been  taken  in.  Hence 
though  a  few  particles  of  arsenic  are  sometimes  found  en- 
tangled in  the  mucus,  or  in  the  coagulum  of  extravasated 
blood,  and  adhering  to  the  inner  surface  of  the  stomach,  I  have 
never  seen  it  in  such  a  quantity  as  might  be  supposed  capable 
of  producing  a  slough.  In  one  instance,  wliere  a  dog  bad 
swallowed  a  large  quantity  of  arsenic  in  substance*  a  brown 
spot,  about  an  inch  in  diameter,  was  observed  after  death  on 
the  inner  surface  of  the  cardiac  extremity  of  the  itoma^h^ 
having  so  much  of  the  appearance  of  a  slough  that  at  first  I 
had  no  doubt  of  its  being  so ;  but  on  examination  this  proved 
to  be  only  a  thin  layer  of  dark-coloured  coagulum  of  bloody 
adhering  very  firmly  to  the  surface  of  the  mucous  mem* 
brane,  and  having  a  few  particles  of  arsenic  entangled  in  it. 
On  removing  this  the  mucous  membrane  still  appeared  of  a 
dark  colour  ;  but  this  was  also  found  to  arise  from  a  thin 
layer  of  coagulum  of  blood  between  it  and  the  cellular  coat. 
The  mucous  membrane  itself  was  inflamed  ;  but  otherwise  ia 
a  natural  state;  I  have  observed  a  similar  appearance,  but  oo- 
cupying  a  less  extent  of  surface,  several  times.  In  the  Hao<« 
teriao  Museum  there  ti  a  human  stomachy  which  was  preservej 

to  ihow 


Supposed 
tknighs  from 
Its  action  on 
(he  itomach. 
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todiQW  what  was  considered  as  a  slough  produced  by  the 

action  of  arsenic.    On  examining  this  preparation^  I  found  that 

the  dark-coloured  spot,  wbiph  had  been  st^posed  to  be  a  slough, 

was  precisely  of  the  same  nature  with  that  just  described. 

Although  the  afiecttop  of  the  stomach  and  intestines  from  The  aflfectioB 

arsenic  is  not  the  cause  of  death  under  ordinary  circumstances,  of  the»tomach 
,     .  X  '  and   intestines 

jt  is  reasonable  to  conclude,  that  it  may  be  so  in  some  in-  from  arseoic 

ttanoct*  if  the  anim^^  survives  the  effects  produced  on  thef?™^*™5*^'^ 

ofgina  more  immediatdy  necessary  to    life.      Mr.   Henry 

Barie  informed  me  of  an  instance,  in  which  this  appeared  to  be 

the  case*      A  woman  in  St.  Bartholomew's  hospital,   who 

had  tatien  arsenic,  recovered  of  the  immediate  symptoms,  but 

died  at  the  end  of  four  or  five  days.      On  examination  after 

deatb,  extensive  ulcerations  were  found  of  the  mucous  mem- 

brme'  of  the  stomach  and  intestines,  which  we  can  hardly 

doabt  to  have  been' the  cause  of  death. 

It  is  an  Important  matter  of  inquiry,  as  connected  with  judi-  Important  ju- 
darmedtcine,  how  far  may  the  examination  of  the  body,  after  Howfiu?isif ' 
death,  liable  us  to  decide,  whether  an  animal  has  died  of  the  possible.to  as- 

efiecU  of  arsenic  ?     On  this  subject,  however,  I  have  only  a  F"^f»o  poison- 

•'  '       ing  by  arseaie 

few  remarks  to  make.  from  eiamina- 

The  indammation  from  arsenic,  occupying  in  general  the  "®J°^'**'**^^ 
whole  of  the  stomach  and  intestine,  is  more  extensive  than  that 
lirom  any  other  poison  with  which  I  am  acquainted.  It  does 
not  affect  the  pharynx  or  cesophagus,  and  this  circumstance 
distinguishes  it  from  the  inflammation  whicli  is  occasioned  by 
the  actual  contact  of  irritating  applications. 

But  little  In  general  is  to  be  learnt  from  the  examination  of 
the  contents  of  the  stomach  after  death.  When  arsenic  has 
been  taken  in  substance,  small  particles  of  it  are  frequently 
found  entangled  in  the  mucus,  or  in  the  extravasaied  blood ; 
but  where  this  was  not  the  case,  I  have  never  known,  in  an 
animal  that  was  capable  of  vomiting,  that  arsenic  conld  bo 
detected  in  the  contents  of  the  stomach  after  deatli,  though 
eiiamined  by  the  most  accurate  chemical  tests.  As  some  sub* 
stances  when  taken  internally  are  separated  from  the  blood 
tery  soon  afterward  with  the  urine,  I  ihoniiiu  ii  p  o»v^btt*.  that 
arsenic  might  be  sepirated  with  the  mine  aisc  ;  iMt  "^li  llrnnde 
(to  whom  1  am  indebted  for  assi^iaua-  oi;  tl .  .,  u^  w«li  as  on 

*  0     many 
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..nfti   zztL.d  sever  <fiaKct  tke  irmlhiT  iiaGB  of 


'■'f.-^z.um  rr    ex   .iflaorrar  ra  w^m  m^  wmci  mu  i ad  Smeil 
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l-li  -.im:  ic"ir'5=>  :z  J^awan  bine  ^irae  to  a  distance 

^     '%  .  i:  :^  ^  :^:l.  -t:::::!.  Tie  irsr.  tsar  prodoced  from  the 

,'  -z-'^i.-r  .:;  -.  .=::r-k  =2i:e".  *  i3sii7  nooed  by  coTering  the 

r-..  j.^  T  -.n  1  ;:i:r:f.  :r  ik  saimic  s  vmcn  is  the  chimnejr 

.1    iir  ^uTt.!.^.  oTw  ^Ticac  ^re  n  -ae  73{xim  emitted  from  the 

1*::;^  ^c^t-vl  ^^tt:  jx  3is  ad  sneil  is  njucd  in  the  use  of 
j£  xi^jftc  :  :%  -iivu>«  voiisi  oomaias  oxore  or  Jess  sulphate 
j:  :«*:2w  'V':^*!  nt:  msiuze  oi  liood  jnd  potash  is  calcined^ 
r:  ^■rv^'^-r  ?  r.iji  -•rju^.n  rbr  oie  Aiipixate  to  be  decom- 
-T,«««^  u.^  .-.i^^c'-Vi  j*.!7  -oisniurec.  hy  aaeans  of  the  animal 
^•arsrui  ::;.'xz**  'f- a  .  f nence  it  ajilow*,  that  the  Prussic 
uiiw  a  VU-;  >  --.rr-:  >  r«iiu»uipQurBt  ot  pot3sh  in  solution  | 
xw  Jii.  *^t».  ^'!'  .'«'JLX  *  Tilled  'jr?th  tixe  iolutioo  of  alum 
luu.  •*;,:« Ji^  ^  :'-'^.  *  ^1*5^  ^iumrr  at  iolphuretred  hidro- 
^«i  ^1^  >  -•t;.c*;,  »:r»ai  ySUrewKSkv  lecid.  and  diduses  itself 
\i  .  ^sjuxr,   jrt::>ii J^  ?rt«  «u  ^puuioj  meat,  that  is  within 


^    ^-*ii>  :x    «  «a«an»  *w»*  ^  ^  described,  these  in- 
*^^    .r.i*-c*  =.vt-  aa?  3*  »»»Jc*i.  iod  the  sulphuretted  hidrogen 

ii    »   jMJkture  or  the  two  liquids  may  even  be 

'\  ^     ,  i^  »  1  :ub  :f  white  wnod,  well  hooped,  and 

^  .-^  -s  ^•.'  3»«o»  c:  «cod,  that  raise  it  from  the 

.     ,ni:— g  ..ie  Ix^Tcrc  trcoi  rotting. 

1  i«»mv«'*^  *'*  ^  "  copper,  ot"  the  tame  diameter  as 

^  ^li?*^  i  c>wjr  to  it-      It  liu  into  it  up  to  the 

^  C^utt.  loL  TIMW,  p.  165. 

rim 
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lim  diat  appears  ii»  the  figure.  Before  the  cover  is  pat  on,  the 
edfB  of  the  tub  and  the  lower  face  of  the  rim  are  to  be  coated 
with  potteft  day  well  diluted,  which  will  leoder  the  juncture 


c  in  a  copper  tubulure,  through  which  the  stem  of  the  beatet 
A  is  to  be  passed,  before  the  cover  is  put  on  the  tub. 

h  elevation  of  the  beater.  Toward  the  upper  end  of  the 
sfiem  is  seen  a  piece  of  skin  fastened  to  it.  When  the  beater 
ie  placed  In  the  tub,  and  the  stem  passes  out  through  the  cover, 
the  lower  part  of  the  skin  is  fastened  to  the  rira  of  the  tubu- 
kue,  and  thus  the  communication  with  the  air  is  prevented, 
wilhoQt  prejudice  to  the  movement  of  the  beater.  The  skin 
used  dhonld.be  soaked  in  oil,  that  it  amy  not  be  injured  by  the 
fiquida  put  into  the  tub. 

g  i^ao  of  the  foot  of  the  beater. 

d  fimnel  thcoogh  which  the  different  solutions  are  poured 
into  the  tub. 

ifl  wooden  plug  used  to  stop  the  neck  of  the  funnel. 

s  a  oodk,  or  spigot  and  &ucet,  by  which  the  Prussian  blue  it 
drawn  off  firom  the  tub,  after  the  solutions  have  been  well 
miBiedinit. 

n  a  small  tub,  sunk  into  the  ground,  into  which  the  result 
of  the  mixture  runs.  As  the  liquid  Prussian  blue  runs  into 
tUs,  it  is  dipped  out  with  a  ladle  into  a  bucket,  to  be  carried  to 
the  casks,  in  which  it  is  to  be  washed  with  a  large  quantity  of 


€  a  curved  tube  fixed  to  the  dome. 

/m  tube  of  the  same  diameter  fixed  in  the  ground.  The 
Anted  lines,  terminating  at  m,  point  out  the  situation  of  this 
tobe,  which  is  placed  parallel  with  the  surface  of  the  ground, 
sod  terminates  in  the  ash-pit,  near  the  grate  of  the  furnace 
vhere  the  prussiate  of  potash  is  prepared.  When  the  cover  is 
pot  down  on  the  tub,  the  tube  e  should  enter  into  the  tube  f, 
snd  the  juncture  i^  to  be  luted  with  a  little  potter's  clay. 

Kg.  2  represents  tiie  apparatus  put  together,  and  ready  for  Mode  of  luinf 
use.    When  the  solutions  are  prepared,  the  door  of  the  ash-pit,  '^* 
b  which  the  tube  terminates,  is  to  be  shut  close  j  the  plug  /  is 
Id  be  taken  out  of  the  funnel,  and  the  solution  of  alum  and 
nlphate  of  iron  poured  in.     A  workman  mounts  a  little  stool, 
Uues  hold  of  the  stem  of  the  beater  /i,  and  begins  to  agitate  the 
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liqnor  in  the  tab.  Two  others  pour  the  prtissic  liquor  gently 
into  the  fuonel  d,  and  the  workman  who  holds  the  beater  mo?et 
it  in  all  directions,  that  the  liquors  may  be  intimately  mixed.  A 
little  of  the  mixture  is  drawn  ofF  occasionally  by  the  cock  t, 
filtered  through  blotting  paper,  and  examined,  to  find  whether 
a  sufficient  quantity  of  prussiate  of  potash  have  been  poured  in : 
if  not,  more  is  added  ;  and,  when  it  has  reached  the  point  of 
saturation,  no  farther  addition  is  to  be  made,  but  the  stirring 
of  the  mixture  with  the  beater  is  to  bo  oootiiiiied  about  teo 
minutes. 

The  ash-pit  of  the  furnace  being  closed,  the  draught  of  the  fire 
causes  the  outer  air  to  enter  through  the  tube  of  the  funnel  d$ 
this  air  mixes  with  the  gasses  extricated  from  the  mixture,  and 
the  whole  is  conveyed  through  the  tul)e  e  m  underneath  the 
grate  of  the  furnace,  where  the  sulphuretted  hidrogen  takes 
fire,  loses  thus  its  offensive  smell,  and  serves  also  to  keep  up  the 
heat  of  the  crucible. 

When  the  stirring  of  the  mixture  is  finished,  the  tub  may 
be  emptied  by  the  cock,  and  a  tiew  mixture  immediately  com- 
menced. 

The  cover  of  the  tub  need  not  be  taken  off,  except  when 
the  apparatus  wants  repair.  When  it  is  left  some  time  out  of 
use,  the  tub  should  be  kept  full  of  water,  and  this  water  m^y 
be  employed  afterward  for  lixiviating  the  residuum  of  the  calcic- 
nation  of  the  blood  and  potash. 
It  has  heea  The  apparatus  here  described  and  figured  I  have  caused  to  be 

employed  with  ^^g^j  ^p  ^^  jj^^  paper-hanging  manufactory  of  the  brothers  Jic- 
quemart.  It  has  succeeded  completely,  no  inconvenience  has 
been  found  in  its  use,  and  it  has  entirely  freed  the  work-shops 
and  neighbourhood  from  the  bad  smell  diffused  by  mixing  the 
prussic  liquor,  and  the  solution  of  alum  and  sulphate  of  iron. 

Note  of  the  French  Editors. 

A  similar  ap-       An  apparatus  of  this  kind,  but  by  no  means  so  well  con« 

paratus  atuio-  gtructed,  has  also  been  employed  with  succeu  for  several  years 

ther  iiuuia£ac-  - 

t^ry.  ^n  a  manufactory  oi  Prussian  blue  in  St.  Nicholas*btreet; 


aiETBOD   or  tAWING   CAST  IRON,  S71 


V. 

Extmctfrom  a  Letter  addressed  to  Mr,  d*Arcbt  ly  Mr.  Du- 
FAUD,  Director  of  the  Iron  Works  at  Montalaire,  near  Cre'U*. 

SIR, 

1HAVE  undertaken,  with  the  greatest  pleasure,   the  expe-  Sawing  h«ate4 
riments  on  sawing  hot  cast  iron,  that  you  recommended  to  g^^**  **^ 
me :  I  have  followed  your  instructions  ;  my  trials  have  been 
sttended  with  the  most  complete  success,  and  I  hasten  to  give 
yoann  account  of  them. 

Thefeeiperiments  were  the  more  interesting  to  me,  as  I    * 
Imve  iiDce  applied  them  to  practical  purposes. 

My  first  trial  was  made  with  the  support  of  a  grate,  108  mil.  Izpenment.^ 
\A'25  in.]  thick.  This  piece  of  cast  iron  was  heated  in  a  forge 
Are  with  coal  :  and  as  soon  as  it  had  acquired  a  sufficient  de* 
gree  of  incandescence  [this  is  the  French  terra]  it  was  placed 
00  an  anvil,  and  I  sawed  it  with  a  common  carpenter's  saw, 
vithoat  any  difficulty,  and  without  any  injury  to  the  saw, 
which  I  dipped  immediately  into  cold  water.  The  carpenter 
continued  to  work  with  the  same  saw,  without  having  any 
occasion  to  repair  it. 

In  this  my  first  trial  a  little  accident  occurred.     The  end  of  The  iron 
the  iron  I  was  sawing  off  not  being  supported,  it  broke,  when  ^^^^i^'  h*ave^ 
20  or  25  m.  (about  a  line)  remained  to  be  cut  through  -,  but  done,  for  want 
this  slight  defect  I  immediately  removed  with  the  saw.     Con-  °^  »upport  at 
vioced  of  the  ease  with  which  a  common  saw  would  cut  hot 
ca^t  iroO|  I  afterward  applied  it  to  the  demands  of  the  iron- 
works. 

I  bad  occasion  to  shorten  a  pivot  of  135  m.  [5*3  in.]  in  dia-  second  ezperi*^ 
meter  ;  but,  afraid  of  its  breaking  if  I  cut  it  cold,  an  operation  meat, 
besides  very  tedious  and  uncertain,  unless  executed  in  a  lathe, 
I  had  resolved   to  cast  another^  when  the  experiment  I  have 
just  mentioned  determined  me  to  saw  it. 

Having  marked  the  place  of  section  with  red  lead,  I  placed 
the  pivot  in  a  reverberatory  furnace  j  and  when  I  thought  it 
sufBciently  hot,  I  had  it  taken  out  of  the  furnace,  and  placed 
oa  aa  iron  support,  so  that  the  two  ends  bad  equal  bearings. 


• 
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In  four  minulea,  with  two  saws,  which  I  used  and  cooled  alter< 
naicly,  ihe  piece  was  cut  ofT,  to  the  great  asioaishnient  of  my 
workmen,  who  found  the  saws  unhurt. 
Thitdcipen-  llie  same  day  ]  pctfoimed  a  still  more  difficult  operation, 
I  had  an  anvil,  which  I  was  about  to  cast  afreih,  because  it  wa» 
4t  m.  [I'fi  io.]  too  (hick,  BO  that  It  could  not  be  placed  in  i[« 
t>eU. 

I  marked  1^-  "'—  of  the  saw  kerf  with  red  lead.  The 
two  cuts  to  be  ..u™  rfere  H?  m  [6  5  in  ]  long,  by  I89  m. 
[7-4  in  ]  high  ;  and  the  thiniies*  of  the  piece  10  bo  cut  olF  re- 
quired precision.  This  aniil  was  healed  in  a  reveihetatoiy 
furuarc,  in  (he  same  manner  as  the  pivot;  und,  when  (uffi- 
cienily  hot,  two  workmen  took  hold  of  it  with  a  strong  pair  of 
tongs,  and  laid  it  on  a  block  of  caiii  iron.  It  wat  cut  with 
much  east  and  picci»ion  by  the  saine  saws  that  had  been  u«d 
in  the  preceding  insiance. 
General  re-  I"  'he  course  of  the*e  experimests  I  remarked,  ^ 

■«rki.  1^  That  hot  cast  iron  may  be  sawed  ai  easily,  and  in  the 

unie  space  of  time,  as  dry  wood. 

2,  That,  to  diminish  the  resistance,  the  saw  should  be  lel 
fine. 

3,  That  iron  healed  in  a  furnace  saws  more  easily  than  if 
heated  in  a  forge  :  and  the  reason  is  simple  ;  in  a  furnace  it  is 
heai«d  equally  ihroughoui,  while  in  a  forge  the  part  nearthe 
tewel  is  almost  in  3  state  of  fosiun,  while  that  opposite  to  it  it 
scarcely  red-hot. 

•i,  That  the  iron  must  not  be  made  too  hot;  for,  if  its  sur&ce 
be  too  near  a  state  of  fusion,  the  saw  will  be  closed,  and  tbe 
process  will  not  go  oii  well. 

5,  That  the  saw  should  be  moved  very  quickly,  because  then 
it  will  be  less  healed,  make  its  way  belter,  and  the  cut  will  ba 
more  clean  an,!  exact. 

6,  Lastly,  thai  ihe  iron  should  be  fo  placed  as  to  have  a  firm 
bearing  every  where,  except  where  the  saw  is  topass,otherwii* 
it  is  liable  to  break  before  the  cutting  is  finished. 

These,  Sir,  are  Ihe  whole  of  my  e«perimei)ts  and  observa- 
tions ;  and  I  shall  be  well  pleased  if  they  answer  your  views. 
Tlie  nracilee        ''  '^  '^^  moie  to  be  wished,  that  this  method  of  cutting  catt 
way  be  o(  ei-  iron  should  be  rendered  as  public  as  possible,  as  it  majr  be  hap- 

pilr 
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pily  applied  io  many  arts.    I  thank  yoa  mach  for  having  sag-  teniif e  me. 
gested  it  to  me,  for  I  shall  find  frequent  occasions  for  it. 

Note  by  Mr,  d*Arcbt. 

Several  years  ago  Mr.  Pictet  observed  a  workman  saw  a  Practiced  tomt 
cast  iron  pipe  in  ihe  workshop  of  Mr.  Paul,  of  Geneva.     He  gM««8«>*t 
had  lately  occasion  to  mention  this  to  Mr.  Thenard,  who  after, 
ward  communicated  it  to  Mr.  Mollard.     Mr.  Mollard,  struck 
with  the  uses  to  which  it  might  be  applied,  tried  it  at  the  Con*  Expcrimenu 
tervatory  of  Arts  and  Trades  on  pieces  of  cast  iron  7  cent,  at  Paris. 
[2*73  in.]  square,  and  on  plates  of  diflferent  thicknesses. 

Mr.  MoJIard  used  a  common  saw,  and  succeeded  perfectly 
"With  these  various  pieces,  without  injuring  its  teeth.     He  ob- 
senred,  tbac  the  iron  should  be  heated  only  to  a  cherry  red  ;  and  Imtmctioai. 
that  It  should  be  cut  briskly,  using  the  whole  length  of  the 
aaw.     Mr.  MoUard  afterward  found,  that  this  process  was  jt;^^^^  ^ 
koowo  to  a  workman  of  Mr.  Voyenne,  who  practised  it  in  otberi. 
fitting  the  east  iron  plates  used  for  making  stoves.    It  is  pro- 
bable, that  this  simple  operation  may  be  known  in  other  work- 
ibopi ;  but  it  is  lost,  as  it  were,  since  persons  of  distinction  m 
the  arts  are  generally  ignorant  of  It. 

We  see,  that  the  experiments  mentioned  in  Mr.  DufauJ's  The  pnctiea- 
letter  confirm  the  account  of  Mr.  Pictet,  and  the  trials  of  Mr.  hility  demoa- 
Mollard  :  of  course  there  remains  no  doubt  of  the  possibility 
of  aitting  cast  iron  when  hot,  or  of  the  utility  of  the  process. 

"We  conceive  it  would  be  practicable  to  employ  it  in  the  fa-  ^^^  ^^  which 

Inication  of  iron  cannons,  for  cutting  off  the  cap  of  the  piece,  it  may  be  ap- 

and  even  for  removing  the  square  piece  left  at  the  extremity  of  P'*^  *  ^ 

the  button,  which  serves  for  mounting  it  on  the  boring  machine.  ^™     *^  **"' 

Ferhaps  advantage  might  be  taken  of  the  red  heat,  which  the 

canoon  retains  long  after  it  is  cast,  for  sawing  off  the  cap  in  the, 

mould  itself,  its  upper  part  only  being  removed. 

The  same  process  would  cortainly  furnish  an  easy  and  ready  . 
.     ■      ^         .  .  ,    t  •    .      .   dettroyliw  or 

method  of  cuttmg  a  cannon  to  pieces,  and  thus  rcndenng  it  remelting 

omcrviceable ;  or  facilitate  its  melting  in  the  reverberatory  them, 

finrnace,  when  required  to  be  cast  afresh.     Perhaps  it  might  be 

employed  also  to  ascertain  the  different  ranges  of  a  piece  of  ^^^  aictruia- 

cannon,  shortened  by  little  «nd  little.    It  seems  to  us,  the  tDg  chdr 

knowledge  of  a  practice  applicable  to  so  many  poipotes  of  the  '*"•••• 

art!  cannot  be  too  generaUy  made  known. 
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VI. 

On  the  liquid  Sugar  <f  Starch,  and  the  transmutation  of  sweet 
Substances  intofermentahle  Sugar  :  by  Mr.  Voobl.  Abridged 
by  Mr.  Bouillon-Lagrangb*. 

Sugar  had  not  TVfO  chemist  has  hitherto  been  able  to  form  sugar  by  che- 

been  chcmi-     J^^    m\c3\  agents.    It  is  true,  that  Fourcroy  and  someotbers 

pounded.         supposed,  (hat  at  some  time  or  other  we  should  perhaps  effect 

the  conversion  of  starch  into  sugar,  as  the  component  parts 

of  these  two  substances  come  infinitely  near  each  other. 

Snpposition         '^  Starch,**  says  Fourcroy,  ''announces  itself  as  a  little  less 

that  it  might    carbonated  than  gum  :  we  may  say,  that  it  comes  very  near  to 

from  starch,     saccharine  matter ;   and  we  shall  see  hereafter,  that  it  appears 

in  fact  capable  of  forming  it  by  a  particular  alteration  of  its 

own  substancef." 

*  and  from  g«m«     Under  the  ht^i\  gum,  the  same  chemist  expresses  himself 

as  follows.    "  It  is  not  improbable,  that  art  may  effect  the 

conversion  of  gums  into  saccharine  matter  5  and  already  I  have 

several   times  remarked,  that  an  aqueous  solution  of  gum, 

through  which  oximuriatic  gas  is  passed,  acquires  a  saccharine 

taste,  mixed  with  a  strong  bitterness.  This  view  of  the  subject, 

at  present  quite  novel,  will  lead  to  many  researches,  and  to 

useful  results.** 

Said  to  have         It  is  even  pretended,  that  several  authors  say  they  have  ef- 

^^"^  *     fected  this  transmutation  of  fecula  into  saccharine  matter  :  but 

how  is  it  possible,  that  they  should  have  succeeded,  and  been 

silent  on  a  fact  of  such  importance  ? 

but  by  no  one     ^"  looking  over  what  has  been  published  by  natural  philoso* 

before  Kir-       pbers,  it  appears  incontestable,  that  it  was  reserved  for  Mr. 

Kirchoff,  of  the  imperial  academy  of  Petersburgh,  to  convert 

starch  into  gummy  matter,  and  this  into  saccharine  matter^. 

His 

•  Ann.  de  Chim.  vol.  LXXXn,  p.  148. 

Compoaent  t  According  to  Messrs.  Gay-Lussac  and  Thenard,  ttarch  is  oompesed 

parts  01  surch.  of 

Carbon 43  55 

Oxygen '•.49-68 

Hidrog^n 6'77 

10*000 
Starch  reo-  X  Mr.  Booilloa  XiSgrange  has  already  found    means   of  readsrin 
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His  discovery,  which  opens  a  new  career  to  vegetable  His  discorery 
tnaljsis,  and  may  lead  .to  interesting  results,  has  induced  Mr.  ^^^^^  ^^ 
Vogel  to  pursue  these  new  facts.  His  first  experiments,  some 
particulars  of  which  he  has  given  in  the  Journal  de  Physique, 
differ  scarcely  in  any  thing  from  those  of  Mr.  KirchofF,  except 
in  his  observing,  that  part  of  the  saccharine  matter  is  formed 
hi  the  course  of  two  hours  boiling,  and  that  the  proportion  of 
two  hundredths  of  sulphuric  acid  produces  more  than  that  of 
one  hundredth,  the  quantity  mentioned  by  the  chemist  of 
Petersburgh. 

Since  that  time  Mr.  Vbgel  has  followed  up  his  experiments 
with  more  care,  in  order  to  acquire  an  intimate  knowledge  of 
the  saccharine  matter,  and  the  mode  of  its  formation. 

To  remove  every  idea  of  the  saccharine  matter  being  the  Not  reidy 
•  result  of  simple  extraction;    a  matter  that,  having  escaped  J°^[J|^'^** 
fenneotation,    was  concealed  by  the  starch  ;  he  washed  the 
itarch  with  a  stream  of  cold  water,  before  he  made  use  of  it. 

When  well  dried  and  reduced  to  powder,  he  mixed  2kil.  Method  of 
[4lb8. 6^  oz.  avoird.]  with  8  kil.  of  Seine  water,  acidulated^     *"^*"^ 
with  40  gr.  [002  of  the  weight  of  the  starch]  of  sulphuric 
acidat56!>  [1*631]. 

He  then  boiled  the  mixture  in  a  silver  basin  for  thirty-six 
hoars.  There  is  no  danger  of  its  burning,  except  during  the 
first  hour,  when  it  must  be  kept  constantly  stirring  with  a 
broad  wooden  spatula.  After  that  time  the  mixture  grows 
much  more  fluid,  and  requires  only  to  be  stirred  occasionally. 

It  is  essential  to  keep  up  the  quantity  of  water,  by  adding 
fresh  as  it  evaporates. 

After  this  boiling,  it  is  to  be  clarified  when  cold  by  means  of  Clarification. 
charcoal  and  chalk,  and  the  whole  is  to  be  filtered  through 
fl  annel. 

The  liquid  having  been  evaporated  nearly  to  a  sirupy  con-  Evaporation* 
sistence,  it  must  be  left  to  cool,  that  more  of  the  sulphate  of 
-lime  may  fall  down  5  after  which  the  clear  liquid  is  to  be  de- 
canted off,  and  the  evaporation  finished. 

The  sugar  thus  obtained  with  two  hundredths  of  sulphuric  ^  wlver  vessel 
acid  in  a  silver  basin  wns  much  more  saccharine,  and  less  tinned  copper, 
high  coloured,  than  that  made  in  a  basin  of  tinned  copper. 

ftarch  •oluble  in  cold  water  by  a  slight  torrefaction,  and  thus  atsimi-  dered  soluble 
Udng  it  to  mucilagw.    See  BulUtin  de  Pharm.,  torn,  iu,  p.  395.  *>*  ^^  water, 

T2  Tho 
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Lead  may  be 
Sled. 


Quantity  of 
ftufar  pro- 
duced. 


Msny  sweet 
Mibstance« 
contain  no 
sQvar. 


Supirfrom 
ttarch  ter* 
mented, 


^▼ing^out 
carbonic  acid, 

and  yielding 
alcohol. 


Sirup  of  itardi 

CODtlUQSfUm. 


Result  of  its 
evaporation. 


May  be  em- 
ployed in 
pharmacy ; 
but  it  is  deli- 
quescent. 


Feculaof  po- 
tatoes equsdiy 
yields  sugar. 


Id  general  cbe  latter  canoot  be  oised  for  the  porpoae,  the  tin 
being  strongly  attacked  by  the  long  continued  boiiiog.  A 
leaden  vessel  has  been  substituted  for  it  with  success. 

The  2  kil.  tioiied  with  two  hundredths  of  sulphoric  acid 
yielded,  in  several  comparative  experiments,  sometimes  a  little 
less,  sometimes  a  little  more  than  2  kil.  of  sirup  at  33*  of  the 
areometer  [1*295]  ;  so  from  a  mean  of  them  we  may  con- 
clude, without  any  material  errour,  that  starch  yields  its  own 
weight  of  sirup*. 

As  many  substances  have  a  decidedly  sweet  taste,  for  instance 
sugar  of  milk,  the  sweet  matter  in  liquorice,  the  sweet  prin- 
ciple of  Scheeie  (formed  during  the  action  of  hi  oils  on  litharge 
in  making  plasters),  without  however,  containing  an  atom  of 
sugar,  Mr.  Vogel  thought  it  necessary  to  ascertain,  in  the  first 
place,  whether  the  sweet  liquor  from  starch  contained  real  st^r. 

For  this  purpose  he  mixed  some  yeast  with  200  gr.  [3069 
grs.]  of  sirup  of  starch  in  warm  water,  and  put  the  whole  into 
a  phial,  communicating  with  the  pneumatic  apparatus,  by 
means  of  a  sigmoid  tube. 

Fermentation  soon  took  place,  with  a  very  brisk  extrication 
of  carbonic  acid  gas. 

The  200  gr.  of  sirup  yielded  by  the  fermentation  upwards  of 
5  lit.  [near  6  quarts]  of  carbonic  acid  gas ;  and  a  notable  quan- 
tity of  alcohol  was  obtained  by  distillation. 

It  is  certain,  that  all  sirup  of  starch  contains  more  or  less 
gum,  the  quantity  of  which  varies  extremely,  according  to  the 
'time  of  boiling,  antl  the  weight  of  the  acid  employed. 

The  most  saccharine  sirup  evaporated  slowly  in  a  stove,  and 
dried  in  tin  moulds,  afforded  a  perfectly  transparent  elastic 
substance,  in  every  respect  similar  to  the  paste  of  jujubes. 

The  author  has  no  doubt,  that  apothecaries  may  avail  them- 
selves of  the  sirup  of  starch,  for  all  this  kind  of  gummy  saccha- 
rine medicaments,  particularly  those  that  may  remain  in  a  soft 
state  ',  for  the  sirup  of  starch,  thus  reduced  to  a  solid  state,  at- 
tracts moisture  from  the  air. 

Mr.  Vogel  substituted  the  fecula  of  potatoes  for  starchy  and 
equally  obtained  a  very  saccharine  gummy  sirup. 

*  Starch  boiled  eight  hours  with  four  hundredths  of  sulphuric  acid 
yielded  the  same  results. 

The 
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The  goro  was  separated  by  boiling  the  sirop  in  a  close  vessel 
with  alcohol  at  30®  [0*868.] 

The  matter  on  which  the  alcohol  had  no  action^  and  which  The  gum 
was  foond  in  the  most  perfect  sirop  to  the  quantity  of  two 
tenths,  was  very  viscous.    Being  dried  and  'powdered,  it  exhl-  uokilar  to  gmm 
bited  all  the  characters  of  gura  arabic^  namely,  its  solubility  arabic, 
ID  ooki  water,  forming  a  thick  mocilage,  insoluble  in  alcohol. 

The  only  character,  that  appears  to  distinguish  this  matter  but  does  not 
from  gam  arable,  is  its  not  forming   macons  acid  with'  nitric  V^^  mucout 

Kid.  '  '^- 

It  has  been  asserted,  however,  that  the  gammy  matter  pre-  y|,^  g^m  ^^^^ 
cipitated  from  simp  of  starch  is  a  coropoand  of  starch,  water,  to  be  a  com- 
and  solphoric  acid.  pound. 

To  satisfy  himself  on  this  head,  Mr.  Vogel  poured  a  small  but  this  dis. 
poitioD  of  alcohol  into  sirop  of  starch.    The  precipitate  first  P'o^^d. 
formed  was  composed  of  sulphate  of  lime  and  gum.    When    - 
tbtf  was  separated^  he  ponred  more  alcohol  into  the  simp  that 
had  been  decanted  from  it.     The   second    precipitate    was 
gomroy  matter,  unmixed  with  sulphate  :  its  solution  in  water 
was  DO  longer  rendered  turbid  by  muriate  of  barytet. 

The  author,  however,  was  not  content  with  this  experiment  3  Farther  confir- 
for  it  might  be  objected  to  him,  that  the  sulphuric  acid,  being  ]^*JJ°^in '"  ^ 
chemically  combined  with  the  gum,  would  not  quit  it  to  unite  sulphuric  acid, 
with  the  barytes.     He  dissolved  this  gum  therefore  in  barytes 
water  evaporated  to  dryness,  and  gave  the  mass  a  strong  red 
.heat  in  a  platina  crucible  :  thus    the  sulphric   acid    shonld 
have  been  set  free,  and  no  doubt  would  have  seized  on  the 
barytes.     Besides,  this  sulphate  would  have  been  decomposed 
by  f  he  carbon  of  the  gum,  and  converted  into  a  sulphuret :  but 
muriatic  acid  poured  on  the  calcined  matter  extricated  nothing 
but  carbonic  acid  gas,  and  not  an  atom  of  sulphuretted  hidrogen 
gas  that  could  be  rendered  sensible  by  paper  impregnated  with 
acetate  of  lead. 

Besides,  the  gum  distilled  on  an  open  fire  did  not  give  out  any 
solphurou3  acid,  or  sulphuretted  hidrogen  gas. 

It  is  not  therefore  a  hydrate  of  starch  combined   with   sul-  Hjrpotheses 
phunc  acid  ;  which  affords  us  a  fresh  proof,  that  we  must  take  ^^l^^^I^' 
can  not  to  frame  hypotheses  before  we  consult  experiment. 

He  made  tl)e  same  trials  with  the  simp  deprived  of  gum  by  ^       i  i*    • 
alcohol^  which  did  not  precipitate  the  muriate  of  barytes ;  but  p«»^>« 
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Saccharine 
produa. 


acid  in  the  li.  be  could  not  discover  in  it  the  least  trace  of  combined  sulpharie 
"P.  acid. 

Action  of  acids     Tiiese  experiments  could  not  fail  gradually  to  lead  to  an  exami- 
on  other  sub.   nation  of  the  action  of  acids  diluted  with  water  on  some  other  sub- 
stances trie  .   gjgnces.     Sugar  of  milk  first  drew  his  attention  ;  and  with  the 
greater  reason,  as  we  have  already  announced  this  substance  to 
become  more  soluble  in  water  after  it  has  been  treated  with 
acid*. 
Sugar  of  milk      Mr.  Vogel  boiled  100  gr.  [1545  grs.]  of  sugar  of  milk  with 
•urimric'acid,  "^^  gr.  of  water,  and  2gr.  of  sulphuric  acid   ai'sff  [1-631], 
for  three  hours,  adding  more  water  as  it  evaporated.  After  hav- 
ing saturated  the  excess  of  acid  by  carbonate  of  lime,  he  filtered. 
The  liquid,  though  clear,  was  slightly  coloured.     Evaporated 
slowly  in  a  stove,  a  thick  brownish  sirup  remained,  which  con- 
creted into  a  crystalline  mass  at  the  expiration  of  a  few  days. 

This  matter  resembling  soft  sugar  has  a  much  more  saccharina 
taste  than  the  most  concentrated  aqueous  solution  of  sugar  of 
milk.  From  this  extremely  saccharine  laste  the  author  was  led 
to  suspect,  that  a  real  sugar  had  been  formed,  capable  of  giving 
rise  to  the  alcoholic  fermentation. 

In  fact  this  product  mixed  with  yeast  diluted  with  water  was 
scarcely  placed  in  favourable  circumstances  foi-  the  alcoholic  fer- 
mentation, before  it  commenced  in  a  very  brisk  manner; 
though  sugar  of  milk  never  ferments,  as  is  well  known  to  all 
chemists,  and  has  been  recently  placed  beyond  all  doubt  by  the 
numerous  experiments  of  Mr.  fiucholzf. 

This  fermented  liquor  yielded  a  considerable  quantity  of 
alcohol.  On  varying  the  proportions  of  sulphuric  acid  to  three, 
four,  and  even  five  hundredths,  very  saccharine  crystals,  that 
ran  into  fermentation  with  extreme  facility,  were  constantly  ob- 
tained, particularly  with  five  hundredths  of  acid. 
Nitric  acid  has     With  two  or  with  four  hundredths  of  nitric  acid  the  sogar  of 

Bot  the  same  -^milk  could  not  be  converted  into  a  fermentable  sucrar. 

effect* 

Muriatic  acid       Three  grammes  [46*3  grs.]  of  muriatic  acid  converted  the 

has.  sugar  of  milk  into  a  very  saccharine  sirt^p  capable  of  the  alco- 

Aceticacidhas  holic  fermentation  |  while  2  gr.  [30*89  g^O  ^^  radical  vinegar 
made  no  alteration  in  the  sugar  of  milk. 


Fermented, 


and  yielded 
alcohol. 


»ot. 


*  See  Delam^therie's  Jcurml  de  Pht^que^  July,  1811. 
t  See  DeUm^therie**  Jouin.  de  Physique,  for  December,  1811. 
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All  iheie  sirups  reduced  to  the  cryalallioe  slate  iliffer  Irom  The  tuonsme 
■agar  of  milk,  not  only  in  being  susceptible  of  ihe  alcoholic  en'^nlllzr'! 
fennenlalion,  but  also  in  being  very  soluble  in  alcohol,  a  properly  iuo'41  of  milk, 
that  sugar  of  milk  does  not  i>05sess.     Evaporated  to  dryness  by 
a  gentle  fire,  a  white,  granular,  and  extremely  saccharine  mass 
u  the  result. 

It  remains  to  explain  the  manner  in  which  sulphuric  acid  Tliforj  difll- 
actson  starch  and  &ugar  of  milk,  to  take  trom  them  (he  principle  '^''''■ 
that  masks  the  saccharine  substance,  or  to  convert  them  iutofer- 
inenlable  saccharine  mailers.  The  author  confesses,  that  it  is 
difficult,  and  oiil  of  his  power,  to  give  a  clear  and  plausible 
tbe<H'y  of  this  metamorphosis  ;  and,  if  he  risk  some  notions  on 
this  lobject,  it  will  be  with  much  reserve. 

Many  are  disposed  to  adopt  the  opinion,  that  sugar  exists  ready  supnosiiion 
ionaed  in  «larch,  and  thai  the  sulphuric  acid  only  dissolves  or  ibjit  ihe  lugit 
destroys  the  principle  that  holds  it  enchained.  ihVtwrdT'  "* 

It  is  obvious,  that  this  reasoning  is  in  a  considerable  degree  objection*, 
vsgne  ;  and  besides,  that  it  is  founded  on  no  experiment,  direct 
vt  indirect.  In  thi^  hypothesis  loo  we  must  imagioc  a  cocn- 
poniKl  altogether  new,  sugar  combined  with  a  substance  ihal 
renderB  it  insoluble  in  cold  waier ;  and  sugar  has  never  yet  pre- 
■enied  us  with  such  a  compound. 

Others  have  supposed,  that  heat  alone  iscapable  of  effecting  Su-_05i,[on 
this  conversion  of  fecula  into  saccharine  matter)  a  fad  which,  ilui  i)ic  con- 
if  it  were  confirmed,  might  throw  fresh  lighten  ibe  saccharine""'"""'/' 
lermentation  of  Fourcroy.  »ionc. 

Accordingly  starch  has  been  boiled  with  water  four  days  in7[,|-,jj^ 
Kccession,  till  it  became  extremely  Huid.     The  filtered  liquor  praved. 
was  evaporated,  and  the  result  was  a  thick  mucilage,  very  bitter, 
withoai  Ihe  least  taste  of  sugar.    The  starch  remaining  on  ihe 
filler  resisted  the  action  of  boiling  water,  and  exhiblled  a  very 
bard  homy  matter. 

It  remains  lo  beesammed,  therefore,  whether  Ihe  sulphuric  i,iLeaciil,or 
add,  or  the  starch  itself,  be  decomposed.  "|"  !l!!^''f^'" 

To  judge  by  the  Setter  from  Petersburgh,  the  Russian  chemists  ^j^'^*"^. 
•eein  lo  suppose,  that  a  decompositloji  of  the  sulphuric  acid  teem  to  think 
Ukes  place.  the  former. 

To  account  for  ibese  phenomena,  we  should  operate  in  close 

twdingly,  the  author  introduced  into  a  lubnlated  ^'t*'""™'  I 
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with  ftogar  of  receiver  a  hundred  grammes  of  sugar  of  milk,  four  of  sulphuric 
"**^*  acid,  and  four  hundred  of  water.    To  the  neck  of  the  retort 

was  adapted  a  tubulated  receiver,  from  which  proceeded  a  sig« 
moid  tube,  opening  under  a  jar  filled  with  water. 
After  boiling  for  three  hours,  no  gas  had  come  over,  except 
»  the  air  contained  in  the  vfessels.     A  piece  of  blue  paper  intro- 

duced into  the  neck  of  the  retort  was  not  reddened.  The  wa- 
ter that  had  passed  into  the  receiver  was  without  taste^  did  not 
redden  litmus  paper,  had  no  smell  of  sulphurous  acid,  and  did 
not  precipitate  lime-water,  muriate  of  barytes,  or  acetate  of  lead; 
consequently  it  contained  no  sulphurous,  sulphuric,  acetic,  or 
carbonic  acid  5  in  short,  it  was  nothing  but  pure  water. 

Bary tes-water  traversed  by  the  bubbles,  extricated  during  the 

process,  was  not  rendered  turbid  in  the  least,  and  the  gas  that 

had  passed  into  the  jars  was  nothing  but  the  air  of  the  vessels. 

The  tuear  of        ^^  *^  evident,  that  the  sulphuric  acid  bad  not  undergone  the 

milk  decom-     slightest  decomposition  :  nevertheless,  the  sugar  of  milk  was 

poMd,  not  t  e  decomposed  ;  it  had  a  much  more  saccharine  taste,  and  after 

saturation  with  chalk  it  fermented  very  readily  uith  yeast. 
Experiment  It  was  necessary,  therefore,    to  examine  the  decomposing 

^peated  in  action  of  the  sulphuric  acid  on  the  substances  in  question. 
For  this  purpose  the  same  experiment  was  begun  afresh  in  close 
vessels,  with  lOOgrs.of  sugar  of  milk,  400  grs.  of  water,  and 
4  grs.  of  sulphuric  acid.  During  the  process  no  gas  was  evolved, 
as  in  the  preceding  experiment. 

The  liquid  was  then  concentrated  in  a  dish  accurately 
weighed,  after  having  added  5  grs.'  of  potash  to  saturate  the 
acid. 

The  mass  thus  evaporated  to  dryness  should  have  weighed 
109  grs.  in  consequence  of  the  100  grs.   of  sugar  of  milk,  4 
r  grs.  of  sulphuric  acid,  and  5  grs.  of  potash  employed ;   but  it 

weighed  only  98  grs.  consequently  there  was  a  loss  of  1 1  grs. 
This  experiment  was  repeated  twice  more,  and  there  was  still 
a  loss  of  9  or  1 1  grs.  giving  a  mean  of  10  grs. 

This  loss  is  too  great  to  be  a.scribed  to  any  errour  in  th« 

n^eighing,  which  was  conducted  wMth  the  greatest  care. 

gap9i^         Hence  we  must  conclude,   that   ihi^  diminution  of  weight 

bnotd,  is  occasioned  by  a  quantity  of  water  formed  at  the  expense 

of  the  sugar  of  milk ;  and  this  with  the  more  reason,  as  no 
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gas,  no  acid^  and  no  other  volatile  substance^  was  extricated 
daring  the  boiling. 

All  these  experiments  with  the  sugar  of  milk 'were  equally  starch affbrd- 
repeated  with  starch  except  that  a  much  larger  quantity  of  wa-  ^^  similar  re- 
fer was  added  to  prevent  it  from  burning.    The  results  were 
the  same  as  those  obtained  with  sugar  of  milk. 

Conclusions. 

From  all  that  has  been  said,  it  follows  : 

1 .  That  starch  and  the  fecula  of  potatoes,  boiled  with  water  General  con* 
acidulated  with  sulphuric  acid,  are  converted  into  a  liquid  sac-  clusionf. 
charine  matter,  the  quantity  of   which  corresponds  with  the 

weight  of  the  starch  employed. 

2.  That  this  saccharine  matter  is  susceptible  of  the  alcoholic 
fermentation. 

3.  That  the  sirnp  of  starch  is  composed  of  gummy  matter 
and  saccharine  matter  in  variable  proportions. 

4.  That  the  sirup  evaporated  slowly  in  a  stove  exhibits  an 
elastic  substance,  perfectly  transparent. 

5.  That  the  gummy  matter  exhibits  all  the  characters  of  a 
true  gum  J  except  that  of  forming  mucous  acid  by  means  of  the 
nitric. 

6.  That  neither  this  gum,  nor  the  saccharine  matter^  holds 
sulphuric  acid  in  combination. 

7*  That  the  heat  of  boiling  water  alone  is  insufficient  to  con- 
vert starch  into  saccharine  matter,  as  nothing  is  obtained  but 
a  bitter  matter,  and  a  horny  substance  insoluble  in  boiling  water. 

8.  That  sugar  of  milk  treated  with  two,  three,  four,  or  five 
hundredths  of  sulphuric  acid  is  converted  into  confused  crys- 
tals, which  have  an  extremely  saccharine  taste,  and  are  suscep- 
tible  of  the  alcoholic  fermentation. 

9.  That  this  saccharine  matter  does  not  contain  any  sul- 
phuric acid  in  combination. 

10.  That  the  muriatic  acid  effects  the  same  changes  in  sugar 
of  milk. 

1 1 .  That  neither  the  nitric  nor  acetic  acid  converts  sugar  of 
milk  into  fermentable  sugar. 

12.  That  sugar  of  milk  thus  converted  into  fermentable 
logar  becomes  very  soluble  in  alcohol. 

13.  That 


SSS  ear  thb  oi&ioubscbncb  •?  bodibs. 

13.  Tliat  tolpharic  acid  is  not  decomposed  in  its  action  oq 
starch  and  sugar  of  milk  :  and  that^  from  the  facts  mentioiied, 
it  ismach  more  probable^  that  the  acid  takes  from  these  sob- 
ttaoces  oxigen  and  hidrogan  in  the  proportions  neceasarj  to 
form  water. 


VII. 

Abstract  of  a  Paper  on  the  Deliquescence  of  Bodies  5  ly  Mr. 

Gay-Lu88Ac*. 

DcGquciceiice  //^^  ^^^  ^7^  ^^  ^'7  [l^^^]  ^  communicated  to  the  So- 
re^dhle  to     \jf  cicty  of  Arcueil  some  observations  on  the  property  that 
"^"^   bodies  have  of  attracting  the  moisture  of  the  air,  and  which  is 
more  particuhrly  designated  in  chemistry    by  the  name  of  ; 
de]i<}uesceoce.    This  property,  hitherto  badly  analysed^  may 
be  reduced  to  general  principles,  by  which  we.  may  eanly 
ascertain  what  bodies  possess  it,  the  variations  it  ondergoos  ac- 
cording to  the  temperature,  and  the  d^^ree  of  the  faygromelsr 
at  which  it  begins  to  manifest  itself. 
<%^i^  to  the       As  the  deliquescence  of  a  body  b  owing  to  its  sdBnity  Ibr 
•■"^^^  ^^    water,  and  as  the  effect  of  this  affinity  is  to  dlmir^^h  to  a  ctr- 
wiMcv',  tain  degree  the  elastic  force  of  the  vapour  cont^oed  in  a  deter- 

minate volume  of  air,  it  is  very  essential,  both  for  knowing    i 
M^xW  ^ucer^  whether  deliquescence  can  take  place,  and  for  obtaining  com-    ^ 
••••^  **        [virable  results,  to  place  each  body  in  an  atmosphere  completely    j 
Mturatcd  with  moisture.    Thus  we  find,  that  muriate  of  soda,    p 
IV^  %W«T  *t  *n^jir,  vVc,  are  very  deliquescent ;    and  that  even  nitre,  and    i 
^Jj[ij^;JjJ^   iwmy  other  substances,  in  which  this  property  had  not  been  ob- 

]^'rv<\l,  possess  it  more  or  less. 
^v^^v^wkiMii^  ^\'o  cannot  thus  ascertain  the  degree  in  which  a  substance 
^ts^«u«ii%liKl  I,  deliquescent :  but,  to  accomplish  this,  we  must  first  observe, 
tnati  the  deliquescence  of  a  substance  depending  00  its  affinity 
for  water,  and  this  affinity  itself  being  strikingly  modified  by 
hfNit,  it  is  necessary  to  consider  each  temperature  in  par- 
ticular. 

aJaiu  ^  U    k.      ^"PP*^  ^^®"  *  S»ven  substance,  solid  or  liquid  j  and  we 
**  *'»•  »  ♦ «     ^igjj  iQ  ^^Q^  jts  degree  of  deliquescence  in  an  air  saturated 

•  Ann.  de  Chim.  vol.  LXXXII,p.  171. 

with 
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vilb  moigtnre  at  l5o  of  the  centigrade  tkermometer  [sg*  F*]*  gree  in  which 
If  it  be  foUd,  first  make  a  saturated  solution  of  it  in  water  at  ^  nihstaoce  is 
15*  isgr  F],  and  boll  the  solotion*.  If  it  boU  at  100^  [212^  F.]  <i«»'^««»««^ 
die  boiling  point  of  pure  water  J  the  substance  is  not  deliques- 
caot :  but  if  it  do  not  boil  at  so  low  a  degree,  it  b  more  deli- 
qOBtoeot  in  proportion  as  the  boiling  point  rises  higher  above 
100^.     Thus  muriate  of  soda  will  be  very  deliquescent  in  air 
Mlarated  with  moisture,  for  its  solution  in  water  at  15'  [59"  F.] 
win  ootboU  below  107•4^  [225*32"  F.].     Nitre,  too,  will  be 
deliqcieacenty  but  much  less  than  the  preceding  salt,  as  its  sda- 
tioD  at  IS"*  boils  at  101*4  [214*52  F.J. 

Experiment  here  perfectly  agrees  with  the  theory;  but  to  The  theorr 
kife  Bgood  vfew  of  the  deliquescence  of  nitre,  and  of  all  sub-  experimait. 


like  it  feebly  deliquescent,  they  must  be  taken  in  small  Treatment  of 
Mpmte  parcels:  in  this  state  they  will  be  found  to  dissolve  slightly  deti- 
Bonpletely,  while  large  crystals  wocdd  only  be  covered  with  a  ^^^' 
Wq/aid  stratum,  or  would  dissolve  very  slowly. 

It  if  easy  now  to  perceive  how  important  it  is  to  attend  to  Importance  of 
Ae  temperature  ;  for  as  heat  greatly  fevours  the  combination  of  •"*?•'*"'*'*• 
•iltB  with  water,  the  boiling  point  of  each  solution  will  vary 
leoording  to  the  temperature  at  which  it  is  made.   Thus  nitre.  Nitre; 
which  is  but  slightly  deliquescent  at  15*,  the  saturated  solution 
of  which  boils  at  101 '4,  would  be  greatly  so  at  the  temperature 
of  lOO^  [212^,  as  the  solution  saturated  at  this  temperature 
would  boil  only  at  1 1 0"  or  1 12°  [230**  or  233*6"  F.] 

Acetate  of  lead  and  corrosive  Kublimate  do  not  perceptibly  Salu  not  deli* 
retard  the  boiliogof  water  $  and  accordingly  they  are  not  at  all  ^"*»^****' 
deliquescent. 

In  ascertaining  the  boiling  point  of  saline  or  acid  liquors,  I  Liquids  boil 
observed  a  singular  phenomenon,  that  deserves  to  be  made*^  **®^*''."°** 
known.     It  consists  in  this^  that  water,  or  any  other  liquid, 

*  I  shall  here  obterve,  that,  instead  of  taking  the  boiling  point  of 
each  liquid,  it  would  be  more  accurate  to  tak.e  the  force  of  its  va- 
pour at  the  temperature  at  which  vre  would  determine  its  d^'^ree  of 
^diqiieicence,  because  the  elevation  of  the  boiling  point  is  uoc  pro« 
I  portional  to  the  quantity  of  salt  held  in  solution.  Similar  meant 
ihoold  neccttarily  be  employed  to  know  the  force  with  which  solids 
iltract  the  vapour  of  water,  without  any  change  in  their  state  ensu- 
iSf,  as  would  take  place  with  lime  and  salts  deprived  of  their  water 
s(  crystallization.    This  subject  is  treated  at  length  in  my  original 

does 
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metal,  than  in  <)oe9  hot  boil  so  soon  in  a  glass  vessel  as  in  one  of  metal,  vinlest 

gUis,  unless     filings  of  iron,  copper,  or  some  other  metal,  powdered  charcoal, 

some  insoluble  ^  pounded  glass,  be  pat  into  the  former.    The  difierence  of 

powder.  temperature  for  water  reaches  to  1  "S^  [2*34®  F.] ,  and  sometimes 

This  may  af-    even  more.    This  fact  is  of  the  more  importance  ia  the  gradoa- 

«!tioo  ofuier^  '*^"  of  thermometers,  as  we  may  observe  a  similar  di^ltonoe  be- 

vmneters.        t  ween  two  of  these  insiruments  made  with  equal  care,  but  (he 

upper  points  of  which  were  talcen  one  in  a  glass,  the  other  in  a 

metallic  vessel.     It  is  true,  that  if  care  be  taken  not  to  immerse 

the  ball  of  the  thermometer  in  water,  the  diflference  will  be  less. 

No  salt  lowers     I  have  found  too,  that  no  salt  possesses  the  property  of  lower* 

point.     ^       ^^  ^^  boiling  pmnt  <^  water,  though  Mr.  Adiard  has  asserted 

the  contrary. 
Degree  of  the     Knowing  the  boiling  point  of  each  solution,  by  means  of 
w^btcKTsali^'  which  we  have  a  measure  of  the  deliquescence  of  the  sak,  and 
will  deliquesce  of  its  affinity  for  water^  we  may  go  farther,  and  ascertain  the 
ascertainaoly.  ^j^g^^^  ^f  |j|e  hygrometer  at  which  deliquescence  begins  to 

take  place.  All  that  is  necessary  is  to  jfiace  the  hygrometer 
under  ajar  moistened  with  the  saline  solution,  and  observe  the 
degree  it  will  point  out  at  the  expiration  of  a  few  hours.  Thus 
It  will  be  found,  that  with  a  solution  of  muriate  of  soda,  sato- 
lated  at  1 5*^  [59°],  the  hygrometer  will  stop  at  90^>  with  a  solo- 
tion  of  nitre  made  at  the  same  temperature,  it  will  stop  at  97% 
or  thereabout,  &c. 
Hiirvue  of  Hence  we  may  conclude,  that  muriate  of  soda  will  not  be 

•^**  deliquescent  below  90°  of  the  hygrometer,  but  will  begin  to  be 

so  at  this  poiHt,  and  t>ecoroe  much  more  deliquescent  beyond  it. 
When  a  table  indicating  the  degrees  of  the  hygrometer  corres- 
ponding to  the  boiling  point  of  a  certain  number  of  salts  is  con- 
structed, we  may  determine  the  degree  of  the  hygrometer  at 
which  all  the  others  will  begin  to  be  deliquescent,  as  soon  at  we 
know  the  boiling  points  of  their  aqueous  soh-^tions.    I  need  not 
observe,  that  what  is  applicable  to  deliquesce.  *'/ilts  is  likewise 
so  to  all  the .  solid  or  liquid  bodies  that  hav^       *  affinity  for 
Fnlplmric  add  water.    On  these  principles  we  shall  find,  ifiat  concentrated 
absorbs  more    sulphuric  acid  is  capable  of  taking  ^more  than  fifteen  times  its 
irs^wci«''ht'of    weight  of  water  from  air  completely  moist.     In  setting  out 
water.  from  this  property  of  various  saline  solutions  having  difierent 

degrees  of  elasticity  at  tiie  same  temperature,  it  is  easy  to  deter- 
mine with  precision  for  every  temperatare^  and  everj  degree 

of  the 
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:,  the  qiUDtlly  of  vaponr  contaioed  ia  a  giren  Qiuntity  of 
hi  whicit  Sauuure  could  not  do,  notwithstanding  JUJ-^^^ut 
DKComUoftbeimperfeclionof  bU  processes. 

,  wbich  I  have  Steady  pmoted  oat,  consiM*  in  PtaccM. 
,  froai  wliicb  oothiog  but  water  is  separated  by 
K  tbeni  at  very  different  temperatures;  for  in- 
lo  acid  more  oc  less  diluted  ;  placing  the  hygro- 
lars  welled  with  each  of  these  liqiuds  ;  and 
e  at  which  it  stands.  On  the  one  hand  we 
f  BXperiments  (he  density  of  aqueous  vapour, 
Rof  aira;  len  to  siiteen  ;  on  the  other  we  know 
1^  or  elasticity  of  each  liquid  enclosed  under  a 
:  conseqnenlly  we  haveall  the  neces* 
lution  of  the  prd)lem  in  question.      On  this  The  u 


iployed,  and  I  irost  it  will  not  prove  i 
3  of  tiygromeiry. 


employed  on 


m  Ctrrapondenct  belween  Dr.  Bosto<:k  and  Dr. 

■I  Ike  fulject  of  ike  unmmhined  Mtali  in  tkt  a%u 

In  a  letter  frvut  Gbobgs  Pearson,  M.  D. 

To  IFUliam  A'iehobon,  Esq. 

r  Ctorge  Street,  Hanover  Squart,  Oct.  a?.  1812. 

\  Joaroal  for  the  present  month  I  readtheletlef  ofinuoduciioa, 
I,  addressed  lo  his  friend.  Dr.  Bosiock  j  in  whicli  by  ret«r«K» 
. .  ,  ,         ,     to  Df .  M»r- 

idence  of  some  experiments  lo  prove,  Ibai  the  cet'i  Mtn  !• 
li  exists  in  the  animal  fluids  is  in  the  atale  of  muriat  Dr.  BoMod^ 
,  and  "that  the  whole  of  the  uncombined  alkali  i*J^,ti  ther«» 
byDr.  B. 

I,  that  Dr.  Boatock  was  of  opinion,  that  the  sup- 
mbined  lUlcali  was  potash,  according  to  my  prO' 
as,  and  not  soda  :  but  on  the  represeniation 
IB  jost  mentioned,  he  has  changed  bts  opinion,  and 
e  the  vehicle  of  Dr.  Marcet'i  letter  to  ibe 
public} 
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portion,  probably  not  one  fourth  of  a  grain,  or  at  most  half  a 
^gcaia  of  alkali,  in  the  whole  ndass ;  and  this  by  fonon  rn^ht  be 
united  to  fonn  a  compound  unknown. 
Ol>j«ction»  to  To  the  iufereoces  of  my  adversary  I  also  object.  !•  That  it 
Serwice"*  it  assumed,  without  testimony,  that  alcohol  disidves  a  large 
proportion  of  muriate  of  potash.  It  is,  I  believe,  admitted, 
that  this  menstruum  dissolves  none  at  all ;  but  if  this  be  an 
errour,  I  demand  the  proof. 

2.  It  was  not  admitted,  as  I  reasoned,  that  acetate  of  soda 
is  nondcliquescent ;  and  therefore  the  proof  I  offered  of  the 
alkali  being  potash  from  the  deliquescent  property  of  the  ace- 
tate was  eagerly  seized  to  expose  my  ignoranoe,  by  exoltingly 
exclaiming,  that  I  had  committed  a  palpable  errour,  I  acknow- 
ledge, that  I  had  taken  for  granted,/ivith  most  chemiata,  what 
1  subsequently  admitted  was  not  a  fact  i  but  I  am  now  in  a 
doubtful  state  of  mind,  with  regard  to  thif  property  j  for  profenor 
Berzelius  confidently  assures  me,  that  acetate  of  soda  was  found, 
by  repeated  experiments,  to  be  uniformly  nondeliquescent :  and 
on  observing,  that  in  my  experiment  I  had  found  it  otherwiae, 
we  agreed,  that  probably  the  different  results  were  owing  to 
the  soda  I  used  containing  a  proportion,  however  minute,  of 
potash,  and  which  I  could  not  perceive  by  tartaric  acid,  whereas 
that  he  employed  was  exempt.  If  this  be  true,  it  will  be  a 
stronger  proof,  that  the  alkali  is  potash,  than  the  united  testi- 
monies produced  to  prove  that  it  is  soda. 

3.  Dr.  Marcet  argues,  that  from  principle  it  may  be  inferred, 
.   that  soda,  and  not  potash,  is  the  impregnating  alkali,  because 

the  latter  attracts  muriatic  acid  more  strongly  than  the  former. 
This  is  true  in  the  circumstance  of  single  elective  attraction  ; 
but  any  reasoning  from  this  law,  when  more  than  one  men- 
struum is  present,  and  two  or  more  bases,  is  fallacious  \  espe- 
cially when  the  different  substances  present  are^  not  certainly 
known.  And  here  I  must  observe,  that  I  have  never  cootem- 
platLHl  potash  as  existing  in  an  uncombined  state  in  the  animal 
fluids,  but  in  reality  in  combination  with  a  destructible  acid,  or 
with  auimal  oxide.  This  acid,  from  some  trials  I  was  inclined 
to  propose,  is  the  malic  acid  ;  but  I.  did  not  venture  to  otifer  it 
to  notice,  although  I  did  not  abandon  the  notion  :  however,  I 
find  from  the  conversations  of  professor  Berzelius,  now  in  Lon- 
don, that  he  coincided  with  me  in  an  analogous,  if  not  a  iimi* 

lar 
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^^PpiVKik.  "  Von  very  nearly,"  said  fae,  "  made  a  capital 
^^iioovefy  I  for  t  hare  oicertaincU,  ibat  it  is  iht  lactic  acid  in 
union  with  the  alkali  of  the  animal  fluids."  ]  hope  the  Britiib 
public  will  iooD  be  edified  by  the  iranslatioii  from  the  Swedish 
taoguageof  3  work  of  thismodlacutechemial,  and,  ai  I  hear, 
by  a  most  able  cdiior.  Heoce  much  light  will  be  afforded,  espe- 
cially in  animal  chemistry.  This  fact  is,  however,  only  within 
the  record  before  ua,  to  repel  any  «  priori  conclusion  from  a 
case  of  simple  elective  attraciion.  1  had  long  considered  ilie 
caic  of  this  kind  noticed  by  my  opponent,  for  it  was  too  glaring 
to  be  passed  by.  If  reasoning  ftom  principle  could  be  depended 
upon,  I  would  argue ;  that,  as  ail  animals  either  immediately  or 
OKdiately  live  upon  vegetables,  and  ai  vegetables  very  generally 
coQtaiu  potash  combined  with  acjdt,  or  other  things  destraciibls 
by  fire,  it  it  reasonable  to  conclude,  that  the  fluids  of  animals 
must  be  impregnated  with  potash  in  such  a  stale  of  combination. 
I  know  it  has  been  argued  by  some  able  chemists,  that  ihe 
potash  mait  be  united  to  muriatic  or  sulphuric  acid,  and 
•oda  mnit  be  united  to  some  weaker  acid,  such  as  carbonic, 
lactic,  acetous,  malic,  3cc.,  agreeably  to  the  assumed  law,  that 
ihe  (tianger  menstruum  unites  with  the  stronger  basis,  and 
the  weaker  menstruum  with  the  weaker  basis.  But  there  ars 
■0  maoy  exceptions  to  this  rule,  that  it  cannot  be  justly  lernied 
slaw. 

Lastly,  in  his  P.  S.  Dr,  Marcet  says  he  has  instituted  the  l^wrgeneral 
proceMBbove  examined  on  a  very  large  scale,  on  a  large  qua*- tt,jr„ul[;njj. 
lily,  some  gallons,  of  bullocks'  btoud,  with  the  same  results  a>  mimWe  u 
on  small  quaoiities  of  animal  matter.  I  believe  such  evidence  """'?■ 
is  tnadmiKsible  ;  for  if  mere  general  statements  of  results  be 
received  as  tesiimony,  much  errouT  will  be  liable  to  be  intro- 
duced ;  as  the  public  in  these  cases  cannot  be  in  posnession  of 
ibe  means  of  repeating  ihe  experiments,  and  judging  of  their 
accuracy.  It  is  i"  K?  regr^'tiLd  that  the  author  did  not  render 
hit  ckpcrimi'nts  insirucilve,  by  the  necessary  detail  ;  however, 
if  'hey  were  a  mere  repeiitiou  of  former  ones,  ihe  qaesijonabla 
bet  would  still  remain  undetermined. 

KThe  chemical  world  may  now  perhaps  be  furnished  with  the 
nns  of  judging  whether  or  not  Dr.  Marcet  tiai  removed 
Vty  shadow  of  doubt  by  legitimate  inductive  reasoning. 
7~"" 
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Authority  no  *     My  opponent,  not  content  with  proofs  by  experiment*  bar 
proof.  endeavoured  to  oommand  assent  by  a  most  respectable  autho- 

rity of  opinion.  But  Thuh  is  not  the  daughter  of  mere  human 
authority,  but  of  Titne,  produdng  testimonies  of  ^ensc  and  of 
reason. 

I  beg  to  have  permission  to  make  a  very  few  remarks,  which, 
although  justifiable,  yet  being  personal,  will  afford  but  lenten  en- 
tertainment, and  still  less  instruction,  to  the  public.  In  mak' 
ing  this  authority  the  vehicle  of  his  letter,  my  opponent  thinks 
proper  to  express  disapprobation  of  my  mode  of  controversy,  and 
to  more  than  innnuate,  I  should  not  have  been  honoured  with 
further  notice,  but  for  the  ''  interference"  of  his  friend.  Ac- 
cordingly, but  for  this  fortunate  circumstance  the  public  would 
not  have  been  instructed  ky  his  letter  before  us.  Ibis  conduct* 
I  own,  I  think  is  ratb^  selfish  j  for  a  public-spirited  man  will 
always  make  sacrifices  of  his  feelings  for  the  benefit  of  the 
republic.  It  is,  however,  good,  that  the  interference  overcame 
the  resolution  after  four  months'  obstinate  resistance.  The 
Reasons  why  head  and  front  of  tnj  offending  was,  it  teems,  to  the  extent  of 
the  author  pre-  ^q  attempt  to  be  jocular,  in  which  I  never  meant  to  inflict  any 

ferredajocular  ,        .     /•    . .         »       .  .  .  ^    j     • 

tone.  wound  on  the  feelings.  It  grieves  me,  oeitamly,  to  nind,  that  some 

of  my  expressions  were  construed,  insidiousness— ^^  Non  vul« 

oera  fidelia  amantis,  aed  oscula  blandosa  midign^tis.*'    In  the 

endeavour  to  expose  the  iDefficiencyof  the  proposed  method  of 

investigation,  and  to  honour  illustrious  chemists,,  whose  sue-. 

tessful  methods  were  unworthily  disvalued,  I  prelerred  the 

manner  of  oontroveoy  complained  of,  to  the  alternative— a 

serious  remonstrance.  For  as  my  affectionate  friend,  the  Prince 

of  Philologists,  (now  no  more !)  was  wont  to  say,  ''  Cantantei- 

mious  via  Isedit.*' 

In  conclusion  ;  I  would  &in  hq;»e,  that,  if  this  warfiire  mual 

be  continued,  special  care  will  be  employed,  that  nothing  be 

«aid  or  arise,  which  can  reasonably  excite*  painful  sensations  in 

either  party.    And  if  it  be  agreed,  that  our  axioms  and  oondi]« 

9  I  have  n«  where  cfairgcd  Dr.  M.  in  the  terms  alleiedp  Aat  he  had 
committed  bhmdtrs.  I  can  well  spare  the  word  blunder  frMamy  vocabu- 
lary, having  little  Use  for  itt  aldiough  by  the  lav  of  retaliation  amply 

JBstifiable. 

ttOBt 
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MODf  are  btit  indactive  reasooiogs,  according*  to  the  known 
factfj  which' therefore  are  liable  to  be  subverted  by  the  &cta 
being  multiplied,  whatever  be  the  issue,  no  humiliation  ought 
to  lie  etxperiencedj  as  the  parties  will  moult  no  feather. 

I  have  the  honour  to  be^ 
Dear  Sir, 
*  '  Your  most  feithfiil  Servant, . 

GEORGE  PEARSON. 


^ss=^ 


IX. 

On  Hygrohgy,  Hy^rometry,  and  iJieir  Connexions  tvilh  tlie 
Phenomena  observed  in  the  Atmosphere,     By  J,  A»  Db  Luc, 

Bsq/¥.  R.  S. 

,  -^ 

To  W.  Nicholson,  Esq, 
SIR, 


IN  the  third  part  of  my  paper  on  the  ^ktric  column,  pub-  ^^SSm^Un. 
lithed  in  jTOur  Number  124,  for  December,  1810,  where  portant  to  the 
I  have  considered  that  instrument  as  an  aerial  electroscope,  1  tmowledge   of 
lave  shown  the  importance  of  ijtudying  all  the  atmospheric  phe-  water: 
'Oamenfl,  before  a  final  decision  could  be  obtained  of  the  quea- 
tioQ  agitated  for  some  time,  on  the  nature  of  water-,  whether 
it  is  1  compound  or  a  simple  substance;  a  question  which  em* 
braces  the  whole  tfieory  of  chemistry.    Especially  I  hope  to 
have  made  it  evident  in  that  paper,  that,  since  atmospheric  phe« 
oomena  are  to  be  considered  in  the  solution  of  the  above  ques« 
tion,  we  ought  to  study  particularly  all  those  of  the  electric  and    partico* 
fluid  in  the  atmosphere  j  to  which  we  might  be  led  by  the  '^jj^i^*** 
phenomena  o(  the  aerial  electroscope,  provided  we  did  not  con-  elecuicit  j, 
nect  them  with  arbitrary  hypotheses,  nor  forget  to  take  into 
Goniideration  the  nature  of  the  electric  fluid,  which,  firom  the 
great  phenomena  of  lightning  and  thunder,  has  evidently  a 
great  share  in  meteorological  appearanoet.     My  papers.  Sir, 

*  Experientne  ordoprimd  lumen  accendit,  deinde  per  Imnen  iter  de- 
monttrat,  incipieiido  ab  experientia  ordinata  et  digetta,  atqiie  ez  ea 
odncendo  aziomata,  atque  ex  axiomatibus  constitutti  ronuf  nova  espert* 
Menu.— Not.  Orgaoum  F.  Baconis. 
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in  tbe  lait  numb«ra  of  yout  Journal,  were  destined  to  show, 

from  our  owd  experimeiils  and  atraotpherical  ob^ecvat  lodi,  what 

are  (be  naturt  of  ihe  ekctTW fluid,  aod  its  iiilerftfrence  in  mft- 

teorological  phenomena  ;  and   I  now  come  again  to  the  urn* 

subject,  onder  another  point  of  view. 

luin  not  from      1,  My  observations  of  ihe  aerial  eleittnscop,;  published  in 

iiMiiiiureinthCypy,  fj^  ^^  show,  that  tbe  changes  in  (he  phenomena  exhi- 

bileJ  by  this  imtrumenl  have  uo  connexion  wiih  the  slate  of 

moislvre  in  the  amtieni  air.    iJ  proved  also,  in  the  came  paper, 

tfait  iroponani  point  io  melaorology,  ibat  raiit  docs  not  proceed 

from  a  mohturif  actually  existiug  in  the  atmotphcTe.    Thi<,  if 

it  becerliia,  overturns  the  new  theory  of  chemistry  ;  for  thui 

butthepon-     '"''■  caunot  proceed  from  any  other  cause  than  that  of  a  decom- 

4crab[e  pirt  or  Amif ion  of  the  almn^pherk  air  itself,  a  fluid  sui  senmi,  lb« 

the  ut  Itself  ,      , ,  ^      ,.  ,  . 

ponderaHe  part  of  which  must  be  water. 

CrouDdi  of  tiic      'i.  But  iliis  conclusion  rested  on  the  indications  of  the  Ay^ro* 
ooaeiiuion.       mWer,  Mr.  De  Saussure's  observatlous,  aad  my  own,  on  high 
r  mouniainsj  in  the  very  region  of  (he  atmosphere  we  saw  the 

I     •  rlouds  Ibrming  around  us,  and  pouring  tain,  while  an  inslaut 

before  our  hygrottulers  testified,   thai  there  was  very    litt]« 
Ciniliehypo-moijj^jre  in  the  air.     But  here  a  question  arises  :  is  the  hyero^ 
meter  be  de.  ....  .       ,  , 

pended  on  i      ftler  an  instrument  to  be  depended  upon,  lor  ibe  purpose  oi 

indicating  the  real  quantity  of  moisture,  or  evaporated  ivaler, 

mixed  with  the  air,  in  the  place  witerc  it  is  observed  } 

Thiisnimpor-      s_  -j-bis.  Sir,  is  a  very  imporiwit  question,  as  well  in  natural, 

as  in  experimental  philosophy  ;  and  1  wish,  through  your  vaJua- 

able  Journal,  to  attract  the  aiteiiiion  of  your  readers  to  this 

instrument.     I  had  very  little  hope  of  success  on  this  point, 

when  I  .wrote  my  preceding  papers  iu  your  Journal ;  because, 

from  a  circninslance  which  I  shall  explain  hereafter,  none  of 

my  hygTomehns  could  be  found  ;  but  it  is  not  the  caiie  now. 

PrtvrcM  muds      4.  I  bad  already  mude  some  progress  in  ilie  corresjioodent 

In  tlie  inquiry,  researches  «f  the  indications  of  tbe  k^grometer,  aud  the  phc- 

notnena  of  rain  and /oi'r  u'cafAiT,  when,  in  17^6,  I  published 

,         in  London  ray  work,  Wes  sur  la  Miliorologie* ;  but  1  had 

carried  them  much  farther,  when  I  delivered   to  the  Boyal 

Society  my  papers  on  hygrology  and  ki/gromelry,   published 
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ftmoiocT,  Atrs  m  cmRicTtoir  with  HiTtoxoLOOT^ 

in  tha  P/Ul.  Transaetiont  for  l^gOand  1791  ;  ihe  snbjecU  of 
which  I  shall  here  shorti/  explain,  for  those  of  your  readeri  who 
do  not  pouess  the  Phil.  Trans. 

5.  There  is  no  physical  instnimcnt,  the  name  of  which ' 

» terminates  in  tneler,  as  used  for  measuring  the  mieniity  of  the  , 
eau$e  acting  upon  it,  so  detervicg  that  name,  as  the  hygrometer  \ 
detcnbed  in  these  papers ;  for  ihis  instrument  alone  has  the 
property  of  measuring  the  whole  txleni  of  the  cause  which 
influences  it  i  which  exlmf  is  comprisei]  between  two  natDraland 
bpposite  exlTtme  points,  one  of  which  I  shall  firat  describe  :  it  it 
txlTtme  dryness,  or  absence  of  all  moiitUTe ;  which,  there- 
fore, is  an  absolute  0.  I  have  proved,  in  the  above  papers  to 
die  Royal  Society,  that  this  point  is  effectually  obtained,  by  1 
|ilacii^  the  ht/grometer  in  a  dote  vessel,  filled  previously  with 

ta  lofGcient  quantity  of  fresh  calcined  lime,  taken  red-hot  from 
tbe  kiln. 
6.  The  principle  which  led  me  to  this  method  ii,  that,  napo- 
ratimi  being  produced  by  heat,  if  red-heat  is  not  destructive  ol 
•  hygroscopk  tody,  it  must  occasion  the  evaporation  of  all  the 
'tineontHntd  water  tbc  latttr  contains  in  its  pores.  And  by  pre- 
^001  experiments  on  various  bodies  of  that  kind,  I  found,  that 
Umt,  passing  iiota  red-heal  to  extreme  moisture,  increased  in 
proportion  of  nearly  Aa//' its  ti'ogAt.  I  fixed  therefore,  upon /imc, 
and  I  employed  a  large  vessel,  which  I  filled  with  red-hot  lime. 
When  it  was  cool,  that  vessel  having  at  ihe  top  small  openings 
for  introducing  the  hygrometers,  (after  which  ihey  were  cloied, 

»  and  opened  only  for  taking  them  out,)  1  took  thus  the  point  0 
en  a  great  number  of  various  sorts  of  hygrometers,  of  which  I 
■ball  ipeak  hereafter.  1  have  described  this  vessel  in  the 
Phil.  Transactions  i  it  is  cylindrical,  I  foot  diameter,  and 
3  fo«t  high ;  1  have  it  still,  and  when  1  plac*  in  it  ooe  of  tbe 
h/gromrltrt,  the  0  of  which  bad  been  fixed  in  il  10  years  ago, 
1  do  not  find  any  sensible  difference  in  this  point.  Thus, 
lliefefore,  the  point  of  extreme  dryness  is  perfealy  atcer- 
talned. 

7.  As  to  tbe  oppo»le  point,  that  ofextreme  mMttart,  I  have 
pFond  in  tbe  same  paper,  that  it  wai  surely  obtained  by 
tmroerting  the  hygrometer  into  water ;  where  it  soon  attams  a 
pnnt,  b«;oad  which  it  do«s  not  go,  whatever  length  of  time  it 


Principle  on 
whicb  the  u 
^naining  it 

fouadtii. 


I 


294  HT0EOL0OY>  AND  ITft  CONNECTION  WITH  METE0I0L06T* 

ScAlt.  remaint  there.    Tliis  poiot  I  have  called  100|  and  Ihe  scale  it 

difidwi  into  100  parts. 

Inquiry  after        g.  Aooiber   important  object  treated  in  the  same  paper. 
tKr  Aunt  sub.        j     .  •  u  •       ^  .  ,  .^  r     l  .      J^'^  ' 

MAM*  for  by-  ^^  which  occasioned  roe  much  labour,  was,  of  what  substance 

Ci>MB«tcrt«  the  hygrometer  should  be  constructed.  On  this  particular 
poiot  I  rebtod  a  long  series  of  eiperiments,  occasioned  by  the 
first  results  I  ubtnioed  bj  trying  many  kinds  of  animal  and 
ve^eiahU  substances:  sooae  of  which  could  be  used  in  thin 
thremdsg  torn  in  the  length  of  their  Jibres  i  and  also  in  thin 
siips  cut  acrms  the  Jllres,  Now,  I  found,  that  when  used  in 
the  ifii^^i  o£  the  Jibres  t  their  lengthening  by  moisture  decreased, 
lad  at  list  tber  vere  e\-en  shortened,  while  the  same  substances 
cut  omsss  tbe  dbres  c»tinued  to  lengthen  :  which  at  first  em- 
bKTKMii  me  Terr  mucL^. 

I^ :« lohl  9>  I  codkl  ooc  dedJe  imme^telj  from  these  observations, 
wbecber  :be  scbftdr^-es  tikes  in  length  continued  to  imbibi 
mouUri,  «^ue.  hcvever,  their  length  was  decreasing ;  and 
a  cricc  :o  jooertJia  this  necessary  point,  I  contrived  a  vessel, 
iHcr<)«c  c  oe  Uwise  p a^.  In  that  vessel  I  enclosed  together 
if  ^  cs  oc'  ^T^/-.^«^£^*3F.  ouJe  of  the  same  substances ;  in 
c  « i>  ^sfec  =  ;r<  IsT^:  t ,  and  ki  the  other  across  the^^rer ; 
ttii£4  Sivn.  .^icvu:*^  ih<  iOCXhpait  of  a  grain,  to  which  I 


,__^ _  ■'^av*!  iii^^he  i-i&rrrc*  l=  tfe«  soceoBTe  fz^iaiision  by  moisture 

iK  ^»S«.*«^^    j«>  {V  «M«v  i«^->n»  Adiii:jAop«s.  ri«a  xa  the  .t9g:tk  and  mcrom  their  fibres^ 
'•'*•*  ^  ^     k^xk^hK  ■•,A:t  rK  vnpt  /c  a«rt«  «&rtaace».    The  main  /6n«  io  thdr 
•  ^s»A  &x  «i«vHic^  »  -^  vjkI  n  teen  when  we  split  these  bodief. 
• «  v^-n  «-ei  zte  laqftr  ones  a  sort  of  meshes^  sinular  to 
n«  »i^-  tifiicc  lie  mtmtve  it  on  the  lonfiitudiitml  fibres, 
^ — ..     ^  -^^^.^^     S.X  ^ihttt  k  ptMtntcs  the  meshai,  it  irtVnur  them, 
■r^  •N^  ^tfki  -4  ^  «)•  >N^  ;  «  :1k  kmftk  of  z  net  is  lessened  by  stretch- 
<«^  %  «i^^K      ^•«M«^  >Mi  iwwi  acts  io  two  opposite  ways  on  theji6rMW 
^^^•'j*^^  .«^^  H  «^«^  Mftiwrty  in  its  progress  on  the  same  snb- 
'VMK^  *«•  ^Mfc  -«tf?^  4^  tt  liferent  tubstaoces.    And  bestdet,  the 
^Vhc  v%x>«ki.  x^  >«r^  MuK  a  all  of  them.   Now,  one  of  these  eStct% 
k^  ^^<^N««<v  >*  TMTtif  tftrSB*  substances  acrou  tbe  JU^res,  nimefy, 
4^«^«^  «c»M  dte>  -tigA  of  the  Litter ;  there  remains  onfy  that 
c«  ^vs  M  HW  jfwM  sf  thcmifiAcs  which,  if  not  absolutely  pro. 
Mite  w  %ik»  <KfMistf  mwieiwt^  is  never  in  an  opposite  sense.    Be- 
^  9^^  »  a  (MttfMB  with  FMpect  to  the  extent  of  the  leogthening; 
4iW^<9rr4(  tkndnffmtoi  the  hygrometer;  for  instance,   a  alip  ^ 
L«i^««  H  ftttmt  ^'^^  extreme  drynets  to  extreme  mmsture^  incneases 
•>  ««  «mM  im  ^nf*h^ 

suspended 
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■uspended  verj  tb'm  shaviagi  of  ibe  saroa  iDbstancea  a«  (he 
enclosed  kygromelers  j  whkh  shavings  iodlcated,  by  tlie 
inL-rease  of  theit  weight,  (be  weight  of  ihe  u/a(fr  which  pene- 
trated tliem.  I  had  a  lim^vessei  by  whicb  1  first  produRid 
rttrtmt  dryness  in  iho  vessel  confining  tha  laslrumentsj  and 
when  1  bad  observed  (hem  in  lUai  state,  and  taken  off  the  vessel 
coDlsining  the  lime,  I  had  also  a  manner  of  increasing  moisture 
by  degrees  in  Ibat  of  the  inslruments,  observing  at  each  step 
tbe  mottoiu  of  the  hygTometers,  and  the  increase  of  weight  of 
tbe  thavings. 

10.  The  general  results  of  this  experiment  were  the  follow-  Resulti, 
)Dg:-^l,  Thai  substances  taken  \a  length  continue  lo  imbibe 
tttoittuTe,  though  they  cease  10  lengthen,  and  some  even  begin 

(  shorten.      1.  'Jhat  siipi  cut  acrow  ibe^iffi  continue  to 

)  long  as  tbe  moisture  increases.     3.  Thai  the  slip  of  Whiiebone 
teleione  follows  very  nearly  in  its  lengthening  ibe  rale  of  tb^ 
le  of  moislare,  indicated  by  the  increase  of  weight  in  its 
wings.     From  ibis  last  result,  and  from  the  great  elasticity 
r  tbij  eubstaacc,  which  makes  it  always  sensibly  a'lum  tu  tbe 
c  leaglU  witb  the  Mine  degree  of  moiitare,  I  fixed  on  a 
ttip  o{  u'hatibone  for  my  hygrometer. 

11.  Such  was  the  point  which  1  bad  attained,  when  I  deli-Thcin 
vered  my  papers  to  the  Royal  Society;  I  bus  concluded  by  the  ["""'' 
delcmii nation  of  an  absolute  and  comparable  liygromtler, 
vbicb  was  wanting  in  the  set  of  inctvoro logical  instruraenis 
commonly  observed  :  but  by  an  unlucky  circumstance,  it  still 
remains  little  kiiown,  and  thus  enters  very  seldom  into  Iha 
considerations  concerning  meteorological  systems.  I  had  di- 
rected, in  the  construction  of  thai  instrument,  a  yery  able  Ger< 

n(-maker  in  London,  Mr.  Haas ;  but  after  be 
d  (old  a  few,  he  was  engaged  lo  go  to  Portugal,  witb  a  pen- 
it  from  the  government ;  and  since  ibal  time,  no  uihet  itisiru- 
n>C-maker  had  undertaken  to  construct  it.  But  lately  a  Hano-  but  now  n«y 
verian  gentleman,  Mr.  Hausmaun,  who  lives  now  at  Cumber-  "™K"*- 
land  lodge,  uear  Windsor,  seeing  that  it  was  a  very  important 
iaMrumeiit  for  meteorology,  has  undertaken  its  construction, 
and  having  succeeiled,  he  is  disponed  lo  make  it  for  those  expe- 
lioienlal  philosophers,  who  m.ty  wish  to  have  it. 

j 13.  So  far,  however,  aa  may  be  seen  in  the  above  account  of  The  qnaniiry 

^^ft^fe  cspcrimentsj  1  had  only  obLiincd  a  rath  between  the  m."rtu2"ia ' 
^^^  tiuantitits 
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quantities  of  moisture,  and  ihe  degrees  of  my  hygnmeter  ; 
what  /iar(  each  (if  ot«  wm  of  ihe  M-Ao/e ;  buL  I  had  not  tto- 
lained  a  kpowledge  of  the  altoUtte  (iiiantity  of  evaporated  waltr, 
which,  in  a  given  bulk  of  air,  corresponded  lo  these  degrees  j  a 
knowledge  very  eisenlial  in  the  iiivestigaiion  of  the  cause  of 
nia.  I  saw  ihnt  this  was  at  least  necessary  for  obtaining  mora 
certainty  in  ineteorolcgicEil  conclasioni.  i  lelii^l  in  this  respsct 
on  Mr.  De  Sauasnre's  experiments,  an  1  bad  not  yei  had  litne  lo 
undertake  them  myselfj  but  I  thought  then  to  repeat  the  same 
ei[Kriment9,  for  the  following  reasons. 

13.  Mr.  De  Saus^ure  had  made  these  etperimcnls  with  his 
hair^hygromeler,  which  was  bo  disfiilniiar  to  mine  in  the  rale 
of  tengtkeniiig  with  the  same  mcreaicj  of  moisture,  that  his 
results  could  not  be  immediately  applied  lo  my  instrument. 
But  especially,  he  had  made  ail  these  obierrations  in  the  conrta 
of  one  day ;  so  that  he  could  only  obtain  a  few  immediate 
points  of  comparison,  whence  he  deduced  a  general  law  of  the 
correspondence  of  the  degrees  of  his  hygrometer  wiih  the 
quanliiies  ol  evaporated  water  in  a  given  6ult  of  air.  This  was 
a  first  reason  why  some  natoral  pbilosopliers  did  not  admit  the 
resultsof  bis  experiments.  There  were  also  some  other  lea- 
SOQS,  which  I  shall  hereafter  mention  :  btit  these  results  were 
so  important  in  meteorology,  as  be  himself  explained,  that  I 
resolved  (o  repeal  the  same  experiments  in  si:cb  a  manner,  as  to 
remove  all  the  objeelions,  which  I  clearly  saw  could  only  aHeci 
the  exactness  of  his  experiments,  but  not  iheirmain  resalts.  I 
shall  now  mention  all  these  objections,  and  the  maaner  in 
which  1  proposed  to  remove  them. 

14.  The  first  objection,  as  I  have  said  above,  was  the  (hurt 
lime  employed  in  his  experiments,  to  whidi  he  had  beea 
obliged  by  the  nature  of  bis  vessel :  I  therefore  wanted  to  use 
a  vessel  in  which  X  could  prolong  tlie^^e  operations  .is  long  as  I 
should  find  it  necessary.  A  second  objection  had  been  made 
against  the  manner  in  which  he  first  produced  extreme  dnffieis 
in  his  veise],  which  whs  by  new-calcired  sail  tif  tartar  ;  a 
substance  which  has  chemual  nffinitirs  with  water,  and  might 
absorb  mr  with  it ;  I  wanted  theroforc  to  use  new-calcined 
liTOe,  as  I  had  used  it  for  fixing  ibe  point  o{  extreme  dryness  on 
tny  hygromeitri.  Lastly,  there  was  an  objvcliuii  against  the 
mauner  by  which  be  had  determined  the  -'juafMries  of  evoperolrd 


8T#til£0«T|  A«6  IT!  COmBCTXOV  WITH  MBTXOtlOLO^.  fi97 


in  hU  yessel :  it  certainly  oould  not  be  yery  exact ;  but 
it  was  sufficiently  so,  ibr  the  final  and  most  important  concln- 
•loiii  of  a  first  attempt  of  these  experiments.  However,  these 
djectioDS  had  rendered  the  greatest  number  of  experimental 
philoaophers  inattentive  to  this  great  step  concerning  meteoro- 
lagy,  to  that  it  was  almost  forgotten.  This  was  my  first  motive 
Ibr  undertaking  the  same  experiments  with  the  precautions 
abofe  es|dained. 

15.  I  fixiDd  this  attempt  much  more  difficult  than  I  bad  The  experi. 
expected ;  for  it  cost  me  more  than  two  years  m  useless  trials, 

for  obtaining,  first,  a  vessel  which  would  remain  air-tight 
during  all  the  time  that  these  experiments  should  require.  At 
last,  howerer,  I  succeeded,  and  the  experiments  themselves 
took  me  afterward  more  than  one  year.  These  experiments  i^^igied  ia  a 
are  related  in  a  work  which  I  published  at  Paris,  in  1803,  French  work. 
onder  the  title  of  Traiii  Sldmeniaire  sur  les  Fhtides  expansibles : 
bot  on  aocoont  of  the  present  circumstances  of  Eorope,  and 
tbia  woik  being  in  French,  a  few  copies  only  are  come  to  Eng- 
land. This,  Sir,  makes  me  desirous  to  consign  to  your  Journal 
a  abort  account  of  these  experiments. 

16.  My    purpose  was    to    ascertain     what    quaniities    of  Object  of  the 
€9ap9rated  water  in   a  known  [space  of  air  corresponded   to     ^ 

ciach  degree  of  my  hygrometer )  and  I  detcrnQiuerf,  that  this 
space  should  be  one  €uitcJoot,  My  first  success  in  overcoming 
the  difficulties  was  that  of  obtaining  a  vessel,  which  would  veuel  for  m»- 
naaudn  air-tight  during  the  whole  course  of  these  experiments,  lung  them  in. 
I  foand,  that  no  ves<?el  could  be  rendered  air-tight  so  long, 
which  had  a  large  opening  at  the  top  ;  and  that  therefore  this 
openiog  should  be  only  what  was  necessary  to  introduce  the 
instruments  into  it.  I  then  procured  a  glass  vessel,  about  23 
inches  high,  and  S^  in  diameter,  the  opening  of  Vhich  at  the 
top  was  only -2^  inches  in  diameter.  I  mea-Jured  the  capacity 
of  this  vessel  ;  it  was  not  quite  one  cubic  foot ;  but  I  ascer- 
tained the  dltferences  tu  which  I  was  to  proportionate  the  quan- 
tifies of  evaporated  water,  so  that  they  might  be  as  1  grain  in  a 
cubic  foot, 

17.  Before  that  time,  I  had  found  a  sure  method  of  ascer-  Method  of  •«- 
^  .   .       ^,  •  •        .•        ,  1  .  .  certainina  the 

taming  the  quantities  ot  water  succfs^ivcly  evaporated  m  a  ves-  nnantityof 

ael,  without  opening  it;  in  order  to  puvcot  any  exchange  of  ^*'*'*.*'^*P^ 

the  internal  with  the  external  air,  lest  the  latter  should  intro-  [^1  with'  ^^^ 

duce'*»V* 
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ilh  it.  This  method  was  to  enclose  eqasl 
<|uantiiie8  of  toaUr  \a  very  ihin  aod  small  glass  lubblea,  wilb  » 
nedcdrnwa  toa  very  small  poiot,  easily  sealed  witb  the  tlame  of 
a  laper;  and  before  ibis  last  operaiion,  I  determined  ibe 
^uaiiiily  of  a-ater  ih3t  each  coniained,  by  a  beam  which  indi- 
caied  lOUOih  pan  of  a  gTuin.  These  gtais  iuitUs  were  placed 
in  ihe  upper  pan  of  ihe  vessel  on  a  circular  ttatid,  aud  I  had, 
outwards  at  the  top,  a  mechanism  for  breaking  ihem  without 
Dpeniag  the  ves^l,  This  method  I  applied  to  the  glus  tcbkI 
above  mentioned. 

18.  Such  were  the  means  which  I  employed  for  aHrertMoing 
the  quantities  of  evaporated  water  in  a  cubic  JimI  of  aif,  acting 
on  the  enclosed  hygrometer.     But  these  experiments  r«)uirci 
anoilier  condition,  which  Mr.  de  Saussure  had  already  iutio- 
cQiidenscd  by   duced  in  ihem  :  because  those  natural  philosophers,  who  attti- 
buled  rain  lo  the  moUlare  in  the  atmosphere,  had  supposed, 
thai  lliis  njo/j/ure  was  condensaled  by  cold.      Mr,  De  Saussure 
had  sufliciently  proved,  that  it  was  not  the  case,  by  ob:ierving 
the  effects   of   the    changes   of  lemperalriTe   on   Lis   enclosed 
hygrometer.      I  kss  therefore   to  inirodoce  tlw  same  conditioa 
in  my  e.tperiment,  and  for  this  purpose  I  enclosed  also  in  laj 
^ncloKd  ill  the  vessel  a  ikermometer  with  Fahrenheit's  scale.     Lastly,  as  I  itw 
«siel.  tended  to  make  the  same  observations  on  every  successive  ^oiv 

of  n'aptrraCed  water,  which  would  lake  a  very  long  time  | 
Eitremr  Rioi<i-  having  previously  found  that  extreme  jnoiiture  was  produced  ia 
'h^fl'^^l^,  '^*  *****'  '''■  ^  '"•^"  ''a'nber  of  ^^'n*  "f  ""i'""  i  and  even 
of  waipr^to  a  that  they  could  not  undergo  great  changes  in  ihe  degree  of 
(dbicfooiof  Aeo*,  without  some  u'Qfcr  being  deposited  in  the  sides  of  lh« 
The  nperi-  vessel ;  this  obliged  me,  in  order  lo  oblaSn  the  same  tempera> 
DicDit  cotiHiied  lures  in  tbe  obsetvaiions  of  the  etfecls  of  each  successive  graia 
auiiimniDr  of  evaporated  water  in  the  vessel,  to  make  these  esperimenEt 
noirormity  ol  only  in  the  tpring  and  the  autumn  ;  because,  in  lhe»e  seasons, 
I  could  obtain  naturally  almost  every  day  in  my  room  the  tem- 
peratures of  SO,  55,  60  of  Fahrenheit,  on  which  I  fixed  forall 
these  experiments.  By  this  method  I  was  sure,  that  the  letn- 
peralure  would  be  always  the  same  in  every  part  of  the  vessel 
it  being  that  of  the  ait  in  the  room. 

IQ.  I  made  two  series  of  these  experiments ;  one. beginning 

in  the  autumn  of  1/95,  and  ending  in  January,  1796;  lh« 

other  beginning  in  ibeauluniD  of  17fl<J,  and  terminating  in 

February, 


lainpcrMurc. 
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February,  1797 :  each  of  them  began  by  producing  extreme 
inpntsi  10  the  vessel,  and  proceeded  by  the  evaporation  of  suc- 
OMsive  grains  of  water ;  observing  afterward  the  changes  pro- 
duced 00  the  hygrometer  at  the  three  ixed  temperatures.    In  The  vetselre- 
tbecoQiBe  of  these  experimente  I  bad  a  proof,  that  the  vessel  mainedair- 
remaiaed  air-tight.    For  in  order  to  ascertain  the  edicts  of  the 
increase  of  water  at  the  three  temperatures,  I  consecrated  many 
daji^  even  weeks,  to  the  observation  of  each  step,  by  repeating 
it  many  times;  which  made  both  sets  of  experiments  last  near  The  experi- 
Gmootfas:  however,  1  found  no  sensible  difierence  in  these  "[»«""  "*^f 
obsenpatioas  from  the  first  to  the  last  day,  with  every  quantity  *  ^*    ^^ 
ef  winter  I,  and  in  ending  them,  I  had  an  immedbte  proof, 
which  j$  would  be  too  long  here  to  explain,  that  the  aqueous 
vapmir,  which  had  been  produced  in  the  vessels,  had  added  its 
expaniiDility  to  that  of  the  air  originally  enclosed  in  it. 

20.  This,  I  think,  was  a  complete  determination  of  the  cor-  Rul««  of  *jf- 
refpondence  between  the  degrees  of  my  hygrometer,  and  the  Sli^fromdi^ 
quantitiei  of  evaporated  water  in  one  cubic  foot  of  air,  at  the  cyperimentv 
observed  degrees  of  heat.    J  then  undertook  to  derive  from 

these  experiments  general  rules  of  hygrometry.  These  deduc- 
tioDS  begin  at  p.  325,  of  the  2d  vol.  of  the  above-mentioned 
work ;  they  are  given  in  13  successive  tables,  of  which  I  shall 
only  oaentioB  two. 

21.  In  table  ii.  are  united  the  results  of  both  experiments, 
(which  differ  very  little  from  each  other),  reduced  to  their 
mean  terms.  Each  set  began  at  the  point  of  extreme  dryness  in 
the  vessel ;  a  point  where  the  hygrometer  stood  at  O  in  both. 
At  that  point,  no  moisture  being  in  the  vessel,  the  change  of 
heat  from  50  to  60  of  Fahr«  produced  no  change  in  the  kygro* 

meter.    During  both  sets  of  experiments,  the  limits  of  the  Limiu  of  en- 
evaporation  in  the  vessel  were  the  same :  5  grains  only  of  water  f^^*^*J*^^^ 
could  nsmain  evaporated  at  the  temperature  of .  50  j  6  grains  at  raturcs. 
that  of  55,  and  7  grains  at  60.    Beyond  these  quantities,  at  the 
respective  temperatures ,  a  certain  quantity  of  water  was  depo- 
sited on  the  sides  of  the  vessel  in  the  form  of  dew  ;  but  when 
this  efiect  took  place  at  the  temperature  of  50,  the  dew  waa 
dissipated  when  tlie  heat  of  my  room  came  to  55  j  and  whea 
it  happened  at  55,  it  was  dissipated  when  the  heat  in  the  room 
arrived  at  60. 

22.  Thus  therefore  we  have  the  natural  limits  of  the  quanti- 

-ties 
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lies  of  evaporated  water  ihal  can  subsist  in  one  culie/ool  of  air 
with  tbese  Ihree  degrees  of  heal  i  but  by  the  rale  of  iU  pro< 
grew,  this  correspondence  may  be  continaed  la  higher  and 
lower  lempe  rain  res,  ai  1  shall  explain,  at^er  ibe  following  indi- 
cation of  the  immeiliate  elTects  observed  on  ibe  bygriAaelcr  of 
CKh  increase  of  1  grain  at  Ifae  thrve  ifniperalara.  In  iha 
first  iwo  colurani  of  ihe  table,  ibe  points  of  the  hi/grometer 
cease  to  be  indicated  at  the  period  when  dew  appeared  uo  the 
side  of  the  vessel. 

r-—  »r  »...^  Pointsofthe  Pointsoftbe  FointioflJie 
Gre.   of  water  ■  .  ,  .   .  ,  .   .  _ 

in  1  cubic  foot.  I'ygr- at^'emp-  ^VS'-^^^  ""»?•  ''J'FJ'i  '«"'P- 


■I 

tluiublc. 
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15-2 

399 


14-5 
28-5 
47-2 
64-1 
7815 
93  9 


13-9 

27-6 

43 '2 

55- 

68-3 

82-1 

96-6 


Rnurtu  on  ^^-  ^'^  '^^'^  shows  the  progress  of  the  elTectt  on  Ihe  hy- 

tlusublc.  ^rome/w  of  the  ff  aparn/ion  of  the  successive  grains  of  water. 
These  iacteaxes  were  slopped,  as  I  have  said  above,  by  soma 
mi«r  being  deposited  on  the  sides  of  the  vessel.  This  effect 
took  place  for  ihe  6th  grain  with  the  temperature  30",  and 
for  the  7[hg»a(nal  53"  :  however,  this  bappeued  only  when 
the  grain!  were  entirely  evaporated,  during  which  time  tha 
hygrometer  had  moved  ;  but  there  was  no  fiied  point  to  be  ob- 
tained correspondent  to  the  new  grain  of  water,  since  a  part  of 
it  at  last  was  deposited  on  the  sides  of  tbe  vessel. 
Account  of  the  24-  The  tables  which  follow  this,  in  my  work,  serrc  toooro- 
Uiewort."'"  '''"^  \i>e:X  rssoUs,  by  the  rules  of  inierpolalion,  for  obtaining 
tbe  Jnterniediale  lerrns  not  given  by  tbe  eiperimeDts;  and  alto 
to  continue  the  same  series,  on  one  side,  up  to  gB  of  the  lhrr» 
wometer,  and  on  the  other,  for  a  particular  purpose,  down  to  O. 
Tbe  table  tx.,  which  is  the  result  of  all  these  comblnationi,  ii 
construated  in  such  a  manner,  as  to  a^ord  immediately  the  bo- 
iwer  to  tbe  following  questionsj  very  important  in  meteorology. 
IjurtuoiuMi-       1.  A  point  liavii^  been  observed  on  the  hygrometer  in  ths 
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open  air,  what  are  the  (juantilies  a(  evaporaled  water  in  one  mred  b^  t«- 
atU/oot  of  ihat  air,  al  any  given  lenperataTe  »  *^  "- 

U.  The  points  gf  the  hygrometer  and  ihermomeler  having 
been  obsenred,  what  ii  the  quaoiiiy  ofevaporatai  water  la  ons 
cubit  JotI  oi  that  part  of  the  atmosphere  ? 

IIL  The  points  of  both  iosirumenU  having  been  observed,  to 
what  degree  ought  the  tkermomeler  to  Call,  in  order  that  ihe 
i^grovuler  ihoulii  arrive  in  thai  air  at  100 ;  which  point  it 
mutC  attain  before  tbere  is  any  precipitation  of  water  F 

2S.  The  answers  to  these  questions,  from  the  immediale  re-  jj^  j,™^  ^f 
■olt*  of  my   experiments,  led  to    ibis   lirsi  conclusion  ;  that  col'l  in  ihe  air 
DO  diminutioD  of  A«ii  in  the  atmosphere  could  occasion   in  il  doudj'and' 
ihe  precipitation  of  such  a  quantity  of  water  ai  to  produce  rain. 
ciovds  pouring  rain  ;   which   condrmBd  me  in   the    opinion 
■Inadjr  expressed   in   my  work,  Itliies  sur  la  Metdorologte,  that 
ihe  a4/seoui  vapour,  coostanrly  ascending  in  the  atmosphere.  Aqueous «*- 
ceaaed  in  great  part  lo  uci  on  the  hygrometer,  being  converted  P"""  ""*'"" 
iaco  BB  aer^brm  Jluid,   namely,  the  atmaspkeric  air,  and  that  gtomeier  bma 
tloudt  and  rain  were  produced  by   the  decomposition  of  this  i"'"^"?""'- 
ftldiL  atmCHpbnic 

26.  Soch  was  the  conclusion  of  all  the  above  kygraseopic  >>>'- 
eipeiimenta  ;  and  wuh  respect   to  aimoj^Aene  phenomena,  it  ^^"J  J"'™ 
coincided  with  the  observaiions  of  Mr.  de  Saussureand  myself  icopic  eipcci- 
in  the  high  regions  of  ihe  atmosphere.     Having  both  long  in-  '"v""],*^^^. 
habiled  our  mountainous  country  near  the  Alps,  we   had  aepa-  ipiieric  plicno- 
ntely  followed  the  same  meteorol<^ical  observations  with  qui '"•''*  "' ''" 
kfgnmeteri,  and  we  had  absolutely  ascertained  these    iwo 
poink.-'— I.  Thai  the  more  we  ascend  in  the  almospbere,  the  _,  . 

•  *  The  lime  ce* 

drytr  ibe  air  is  observed  ;  and  that  even,  in  clear  weather,  it  is  duciionn  ionn> 
4ry^  in  the  night  than  in  the  day.     a.  That  clouiU,  rain,  haii,  ^  ^^^""^^^ 
woA  ihuivlir,  are  produced  in  certain  strata  o{  the  atmosphere  and  Mr.  ie 
wliich  were  (tear  a  moment  before,  and  in  which  one  cuiic/oot  8»"M"«' 
of  air  did  not  conlajn  above  two  graiiu  of  water.     Having 
both  Kparately,  ai  dilfercnl  limes,  and  .ilso  in  dilfcrent  parts  of 
tbe  mountaina,  made  the  same  observations,  and  published  them 
•eporaiely,  I  cannot  suppose,  that  their  results  can  be  conieiied. 
Thus  it  is  certain,  thai  rain  is  not  produced  by  a  moisture  exist- 
tag  in  the  aimoipheie  j  and  consequently  that  It  proceeds  from 
I  Jrcompoiiliim  of  the  air  itself. 

^7-  From  «bH  i  have  said  so  far,  it  may  be  jadgpd.thfltlhe  Proofs.  Cut 
whole 
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the  iDDdem     whole  of  ibiB  work  was  iolended  to  prove,  liow  errooenus  wat 
a^rj  tltttt-  '''^  ™odern  tltrvry  of  chemistry ,  ihe  roundaiion  of  wlikh  ti  lo 
u.  suppose,  tbal  tt'stn' is  a  compound  of  (u'0!iub«[ancc9,  called  by 

ils  authors  kidrogen  and  oxigm,  and  rhat  ihe  atmosphere  it 
principally  composed  of  ivo^fiuids  called  by  ihem  /udrogni  oir 
and  oxigen  air ;  a  syatem  in  wbicb,  for  Ihe  explaaalion  of  the 
grealeil  almospheric  phenomena,  whicb  ouglit  to  base  been 
iheir  firsi  objecls  of  comparisou,  those  of  Hauds  and  rain,  ihey 
liad  been  reduced  to  suppose  a  condemalion  of  ibe  ayiieoutfa- 
pour  by  cold,  which  Hupposition  the  above  experiment*  prove  to 
be  absolutely  erroneous.  This  \s  ihe  only  point,  vbicb  I  bave 
here  considered  ;  and  iodeed  ii  is  sufficieDl  to  overturn  the 
whole  theory ;  but  in  other  parts  of  the  work  I  entered  into  ibe 
eKainination  of  all  its  parts,  beginning  wilb  the  original  eiperi- 
menta  from  whicb  the  comftosilion  of  u'qIct  had  been  coacluded ; 
and  in  aoalyting  these  experiments  I  made  it  manifest,  that,  fat 
from  being  satisfactory,  there  were  many  unwarrantable  hypo- 
theses to  be  made,  in  order  to  connect  liiefacls  with  the  conclu' 

Bntbollci'iit-  2S.  Wlienmywotk  bad  been  published  at  Paris,  Mr.B«lf 
tcmptio  de-  THOLLET,  one  of  the  authors  of  ibat  thtmical  tlteory,  attempt- 
*     "'  ed,  in  the  Annalei  (ie  CAjinie,  and  in  another  French  Journal, 

to  defend  the  only  resource  of  that  theory,  namely,  that  rain 
wai  the  effect  of  the  comlcnsation  bycoldof  the  aqueous  va- 
pour existing  in  the  aimo^pbcre.  He  acknowledged  however 
two  points,  first,  (hat  myeiperimenis  with  respect  to  the  effects 
of  evaporated  water  on  the  hygrometer  at  different  lerapeiaturei 
had  been  made  with  an  uncommon  accuracy  ;  and  that  I  bad 
thus  demonstrated  the  errour  of  those,  who  attributed  evaporai- 
iion  to  a  dissolution  of  water  by  air.  These  were  two  impor- 
tar.t  CDUceisions;  but  being  loth  to  abandon  his  theory,  and 
totally  unacquainted  with  meteorological  pbaenomena,  he  at- 
lempled  again,  as  it  was  absolutely  necessary  for  tlie  support  of 
his  theory,  to  explain  rain  by  the  cold  condensating  the  aqueoM 
vapour  in  the  atmosphere  i  thinking  tliat  by  transporting  lb« 
qoudensaiion  lo  very  high  regioni  of  the  air,  no  objection  could 
be  made  from  immediate  facts :  but  he  was  mistaken  j  since  Mr. 
<Je  Saussure  and  myself  had  proved,  ftom  immediate  facts,  tlat 
the  upper  regions  of  ibe  atmoiphete  are  dryer  than  those  ihst 
waran  attain. 

3d-  I, 
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29.  I  answered,  in  the  Annates  de  Chimie,  toever7  part  of  Antweredbj 
Mr.  Berthollct's  objections  j  and  neither  hinaself,  nor  any  otlier  ^»»*^^***'- 
experimental  philosopher,  has  ever  replied  ;  while,  on  the  con- 
itwry,  many  have  abandoned  the  fundamental  part  of  that  theory, 
the  composiAon  of  water :  and  indeed,  one  of  its  first  inventors,  ^^^  compo- 
vith  wbom^  having  seen  his  experiments,  I  had  acquiesced  in  sition  of  water 
hiscoDclusion,  and  for  a  time  maintained  it,  I  mean  Dr.  Priestley,  o^Je^of'ftt  Isrtt 
made  kne  himself  abandon  it,  on  account  of  new  chemical  re«  supporten. 
ialtt  obtained  in  his  experiments,  which  he  opposed  to  Mr. 
BeitholleL 

*    30.  I  have  been  induced.  Sir,  to  give  you  this  abstract  of  a  We  are  too 
work  little  known  in  England,  in  order  the  more  to  fix  the  |j,g'lly^?"^ 
•tteoCioo  of  natond  philosophers  on  the  hygrometer,  of  which  the«et. 
I  lisve  thus  proved  the  importance  in  natural  science.    It  is 
difficak  to  abstain  from  making  theories  on  the  first  phenomena 
we  obaerve  of  a  new  kind,  or  from  admitting  those  which  ap- 
pear probable  to  us ;  and  I  have  said  above,  that  I  had  at  first 
aoinleioed  in  that  of  the  composition  x)f  ivater :  but  by  the  pro- 
grest  of  experiments,  new  facts  are  discovered,  and  correct  the 
iketniit  too  soon  admitted.    My  long  study  of  every  branch 
ef  meCeorology,  being  united  with  the  experiments  related  in 
this  paper,  which  indeed  were  directed  to  that  object,  have  de- 
monstrated to  noe  this  great  point  in  natural  philosophy — that  i|: 
is  iJDBpossible  to  attribute  rain  to  a  fRou/ure  actually  existing 
in  the  atmosphere  ^  which  alone  entirely  refutes  the  new  che* 
mcaltkeory.    Moreover,  all  the  experiments  on  the  combina« 
tioiis  of  geisses  with  other  bodies  concur  to  show,  that  the  pan- 
denik  part  of  these  fluids  is  water.     Lastly,  in  the  above  men-. 
tiooed  work  I  proved,  as  I  have  done  succinctly.  Sir,  in  my  paper . 
published  in  your  Journal  for  December,  1810,  that,  when  we 
consider  the  atmospheric  air  as  an  aeriform  Jlidd,  though  never 
mixed  bot  with  a  very  small  quantity  of  aqueous  vapour,  all 
the  ahmupherie  phenomena  are  explained* 

I  may  conclude,   therefore,  that  meteorology   makes  an 
essential  part  of  natural  philosophy,  and  that  it  is  not  so  ob* 
as  it  is  commonly  thought/ 

1  have  the  honour  to  be. 

Sir, 
Your  obedient,  humble  Servant, 

J.A.DSLUC. 
IFbdisr. 
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REMARKS. 


Ninth  Month.  26.  Windy;  Some  raio  io  the  night.  2d  a« 
o.  Very  foul  sky.  28>  29^  30.  Rain  at  intervals  in  very  snaali 
quaodty. 

Tenth  Month.  1.  A  thonder-storm  abont  1^  p.  m.  which 
was  chiefly  in  the  W.  with  heavy  showerg.  4,5,  Much  dew. 
A  storm  of  wind  about  midnight  on  the  5th.  6.  Windy.  7* 
If  isty  morning :  the  trees  dripping.  8.  Rainbow^  several 
times  repeated  between  8  and  g,  a.  m.  Showers  followed.  10. 
Batnbow^p.  ro.  11,  12.  Rain  in  the  night>  misty  morning. 
Id.  Cirrostraius  and  Nimbus  a.  m^  sunshine^  and  showers :  a 
wel  night.  16.  Sunshine^  with  Cumulosiratus.  17.  Misty 
morning.  18.  Squally  during  the  night,  with  heavy  showers. 
19.  Hiunder  and  lightning  about  2  p.  m.  Very  heavy 
iqiudb  with  rain.  20.  Sunshine  a.  m.  much  wind.  21.  Clear 
and  calm  this  evening.  22.  a.  m.  Overcast^  windy.  In  the 
evening  a  wet  squally  with  some  lightning.  24.  No  swallows 
have  been  since  the  19th  or  20th.  25.  A  few  swallows  ap- 
peared again  to-day. 

RESULTS. 

Prevailing  winds  westeriy. 

EaroBCter  :  highest  observation,  30*04  inches  ;  lowest  28*74  inches  ; 

Mean  of  the  period  1^9*468  inches. 
Thermometer  :  highest  observation  ^9^  -,  lowest  Si*. 

Mean  of  the  period  51*46*. 

Evaporation  0*63  inches.     Rain  3*64  inches. 

The  evaporation  was  much  greater,  during  the  above  period  than 

tlie  amount  here  stated ;  as  appears  by  observations  as  the  Laboratory. 

It  was  probably  not  less  than  S  inches.    The  situation  of  the  guagi 

had  been  changed.. 


Plaistow,  L.  HOWARD. 

SUtttUh  UmUh,  18,  1812. 
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XL 

On  the  Naittre  and  Deiedmn  rf  ike  different  Metallic  Paisims, 
la  a  Letter  from  Mr,  Charles  Stlvbster. 

To  IVdHam  Nicholson,  Esq. 
DEAR  SIR, 
Nttvre  and  A  ^THOUGH  an  ioquiry  relative  to  the  nature  and  detec- 

detection  of     jL^  doQ  of  the  diffiueat  cnetaiHc  poisons  would  need  no  apo- 
metallic  poi-     ^*W»  ^^  ^^7  P^*od,  for  lis  introduction  to  the  readers  of  your 
tons,  a  subject  Journal,  yet  I  foel  it  to  be  the  Jess  necessary,  at  the  present 
of  luqniry.       mon^nt,  frodi  the  great  interest  which  has,  of  late,  been  ma- 
nifested for  investigations  of  this  nature;  and  aca  induced, 
therefore,  to  send  you  the  foUowIng  essay,  which  was,  for  the 
most  part,  prepared  for  a  parttcolar  purpose  maoy  months  ago. 
Sb9ul(lLtteod  toiiessenany  of  the  dlffioolties  attendant  oo  a 
subject  of  such  importance,  or  at  all  interest  those  who  have 
devoted  theaaselves  to  researches  of  this  description,  it  will 
fully  repay  me  for  the  labour  of  transcribing  it. 

I  remain,  dear  Sir, 

Ymir's  very  faithfully, 
CHARLES  SYLVESTER- 
Berly,  Nov.  l6tk,  1812. 

/.  Arsenic. 

n^itc  oxide  ^  ^  poison  the  most  virulent,  and,  at  the  same  time,  the  one 
•f  anenic.  most  to  be  dreaded,  from  its  extreme  insipidity,  and  the  con- 
sequent readiness  with  which  it  may  become  an  instrument  in 
the  hands  of  (he  murderer,  or  be  recei^'ed  into  the  system  by 
Det^cti«n  of.  accident,  is  the  white  oxide  of  arsenic.  For  the  detection  of 
^^*  this  substance,  when  thus  admitted,  various  processes  have,  at 

Dr.  Bottock's  different  times,  been  recommended  ;  and  the  papers  of  Dr. 
"JJy  ^^*  Bostodc,  published  in  the  5th  vol.  of  the  Edinbutgb  Medical 
red,  and  Surgical  Journal,  have,   very  generally,  b^en  thought  to 

contain  the  best  directions  for  this  purpose.    After  various  ex- 
periments he  decides   in  ^vour  of  sulphate  of  copper,  and 
carbonate  of  potash,  which  precipitate  the  white  arsenic  under 
Objection  to     the  form  of  Sckiele's  green.    It  cannot  fail  to  have  occurred, 
*'*  however,  to  every  one  who  has  repeated  tlicse  experiments,  that 

the  phenomena  produced  in  this  process  are  very  mucii  too  am- 
iHguous  to  enable  a  man,  where  the  life  of  an  individual  is  at 

stake. 
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■tAke,  to  swear  posiiJvdy,  ibst  arsenic  has  been  detected  in  Lis 
operations.  The  alkali  employed,  whether  arsenic  be  prenenL 
or  not,  uiiirormly  occaiiona  a  precipitate,  by  detaching  the 
(»dde  of  copper  from  its  combiuation  with  the  sulphuric  add. 
The  colour  of  the  deposit,  it  ia  true,  h  not  absolotely  ibe  same 
inbotbcaws;  but,  when  it  is  recollected,  that  eiperiments  of 
Ab  kind  are,  far  the  moat  part,  conducted  on  soluiiotia  coloured 
to  a  greater  or  less  degree  from  the  matlera  found  in  the  sto- 
mal or  interlines,  ihls  minuteness  of  distlnciion  will  be  deemed 
tcarcely  appreciable  by  ibeeyc  even  of  ihe  most  experienced 
Operalur.  Such  unceri:iinlj'  ought,  moat  assuredly,  ngt  to  at- 
tau)  iDvciligaiions  of  this  nalitre;  and  the  processof  Dr.  Bos- 
ton, therefore,  becomes  objectionable  from  this  circumstance. 

The  method  of  delecting  arsenic  next  deserring  of  remark,  pmccH  laie!» 
H  one  lately  recommended  by  Mr.  Hume,  of  London.  It  rtt.wnm ended 
consiil-.  In  adding  a  (juantiiy  of  subcarbonale  of  soda  to  a  soiu-  ^^  '^''''  """"•• 
tion  Eiispecled  lo  contain  this  metal  ;  and  afterward  presenting 
lo  it  a  tmall  piece  of  nitrate  of  silver.  It  is  far  prefemble,  Mr. 
Hume  finds,  to  employ  the  latter  salt  in  a  solid  form  ;  and  he 
recommends  ao  angular  piece,  of  the  sise  of  a  pin's  head,  or 
tbereabouis,  beld  at  the  stirface  of  the  fluid,  on  the  point  of  a 
knife.  The  exi-ilence  of  arsenic  will  be  shown  by  a  yellow 
precipitate,  wbidi  falU  down  in  rather  abundant  qoatuiiy. 
Whene»et  arsenical  misturcs  arc  operated  upon,  which  have  qj^-.^^^  i^ 
bst  little  contamination  with  foreign  ingredients,  this  process  ic, 
will,  undoubtedly,  succeed  very  well  ;  but  if  evtr  muriatic 
acM  be  present,  and  this  is  always  ihe  cose  where  materials 
from  (he  stomach  .ire  mixed  wiib  the  fluids  under  experiment, 
tbe  lest  is  then  wholly  ui^eleis,  as  a  muriate  of  silver  will  be 
incBediately  formed,  and  the  yellow  compound,  sflid  to  be  sn 
unequivocal  in  its  indication  of  irsenic,  of  course  be  prevented 
{torn  appearing.  Neither  of  Ibe  protTMct  yet  tpukeu  of, 
therefore,  can  receive  that  confidence,  which  ought  to  .iitacli  to 
iDfetligations  of  svii:b  high  impuitance.  Tliiiis  not  a  mere  tpe-TlidilTiciili 
cnlative  difficulty,  but  was  fully  proved  to  me  during  a  couu,?  ptonJ  bjr  i 
«f  experiments  made  some  time  ago,  m  u)niei|ucncu  of  a  case 
^Bjtf  poison  wliicli  cntue  under  my  noltcc  ;  and  having,  uilh  the 
^^ntaiftacice  of  my  friend,  Mr.  Jnmcs  Oakes,  devoted,  at  that 
^Htteriod,  a  good  deal  of  attention  lo  ibe  subject,  'with  a  view, 
^H|f  P<w"We,  W  supply  the  dcficieiKy,  we  were  led  lo  the  use  ofAdiSereot 

r 
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proccti  rt-  two  reagents,  whicb,  I  think,  will  not  only  be  found  free  rrom 
commended.  (],j,  objeclions  applicable  to  lliose  already  nientipned,  but  ap- 
peared to  comblse  most  of  Ibe  ndvantages  requisite  in  opera- 
Tw«  Ent)  pro-  tions  of  sucli  extreme  delicacy.  Tiie  reagents  employed  wer« 
P^"^'  tiie  acetate  of  copper,  and  oxyacetale  of  iron.      For  the  pre- 

paration of  tbem  it  Is  merely  necessary  lo  decompose  oxysuU 
phaie  of  iron,  and  sulphate  of  copper,  by  acetate  of  lead,  ad- 
ding the  laiier  until  a  lurbidness  ceases  to  appear.      The  result- 
ing mixtures  should  contain  as  little  of  the  original  ingredients 
in  conibiuation  as  possible  i  particularly  the  iron  test,  since  an 
excess  of  the  o&ysulphate,  as  was  observed  in  our  ciperiments, 
suspends  the  action  of  the  acetate,  and  prevents  its  combination 
wilh  the  arsenic.     The  presence  of  acetate  of  lead  is  objection- 
able from  its  causing  a  precipitate  with  arsenic,  which  cannot 
be  distinguished  by  the  eye  from  sulphate  of  lead.      When  (he 
two  aceintes  are  properly  prepared,  Ihey  combine  with  arsenic 
with  considerable  facility  j  that  of  iron  producing  a  bright 
orange  yellow  deposit,  and  that  of  copper,  green.     The  de- 
composition, however,  especially  of  the  former,  does  not  ap- 
pear to  be  complete  till  ibey  have  been  suffered  lo  stand  a  few 
AdTstiiagea  in  sccoada,     One  of  the  great  advantages  attending  these  reagents 
iheiueorihe«ji_  that  their  aclion  is  independent  of  the  use  of  alkali,  whicb, 
in  the  two  fcirmer  processes,  from   the  precipitate  uniformly 
occasioned  by  its  presence,   throws  considerable  uncertainly 
over  ibe  results  of  an  experiment  j  and  where  the  mixluref  are 
coloured,  as  will  always  be  the  case,  in  a  greater  or  less  degree, 
in  examining  the  contents  of  the  stomach,   must  rob  these 
methods  of  the   whole  of  their  value.     With  the  tests  here 
recommended,  the  colour  of  the  compounds  produced  is  not  of 
that  primary  importance  ;  for,  since  almost  all  their  combint- 
^ons,  particularly  those  of  c<>pper,  are  soluble  in  water,  except 
the  one  produced  tv  in  union  with  the  while  oxide  of  arsenic, 
the  appearance  of  any  picoipitate  may,  without  much  risk,  be 
Qfihetwo  ihe'^*^'^'^^  '"  '1""  P'^sence  of  this  metal.     Of  the  two,  experieoo* 
•Miaie  ofcup- has  confirmed  us  in  a  preference  of  the  acetate  of  copper, 
Pjtr^prefer.       j^^lly  from  its  more  sifnsible  action  on  arsenic.il  mixture*,  and 
in  some  incasurc,  also,  from  the  easier  mode  of  its  pteparaiioo. 
Preursilon      AslUcoxyacetate  of  iron,  h-wcNtr,  may  sometimes   be  occi- 
of  Hit  cjys-     »ii>nsilv  '■■wnerl  lo,  in  order  to  afford  additional  c^  idence  of  tbe 
cctveof  >inii   .,£,.,  .^  t-.ipcriaicni,   it  may  be  uecesniy  loadd,  a»a 
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fotber  direction  for  iis  prepaialion,  that  llie  oxysulphale  from 
which  it  ii  obtained,  should  be  made  by  dissolving  iron  with 
the  au^  o/'A^at  in  nitric  acid,  afterward  precipitating  the  oxide, 
and  redissolving  it  in  sulphuric  iicid.  The  aali  thus  formed 
contains  the  metal  at  a  maxivium  of  oxidation. 

The  whole  of  the  above  processes  for  (he  detection  of  arsenic  ReductioB  of 
of  course  refer  to  the  cases  where  it  has  been  exhibited  only  in  I     "kqicio 

'        be  preferred 

aflnidsiate.     Whenever  it  can  be  accomplished,  however,  by  when  pncii- 
far  the  most  satisfactory  means  of  arriving  at  a  knowledge  of '^''''■ 
the  presence  of  this  subsiance,   is  to  reduce  it  to  a  metallic 
slate,  which  may  be  readily  eSected,  either  by  subliming  it  in  a 
gla«9  tube  with  the  aid  of  charcoal,  or  exposed  between  (wo 

^^plates  of  copper,  according  to  the  plans  recommended  in  che- 

Haical  works. 

i 

■    Fo 
Kulti 


//.  Corrosive  SuhlimaU. 


For  the  discovery  of  corrosive  sublimate,  the  methods  almost  Oiymuriate 
iltuively  rcfloried  to  until  very  lately  were  its  precipitation  by  "'  mercury. 
of  one  of  the  carbonated  fixed  alkalis,  or  by  lime  water, 
which  detach  it  under  the  form  of  an   orange'Coloured,    or 
orsngc  yellow,  sediment.     Dr.  Boslock  has  since  recommended  M jriaie  of  irn 

mariale  of  tin  i  but,  to  the  use  of  this  test  there  is  considers-  f«"^n'en'l'd 

.  ,  ,  ,  .      .  by  Dr,  Boa> 

ble  objection,  masmuch  as  a  precipitate,  very  similar  in  ap-  iqcIc 
pearancc  to  the  one  obtained  from   mercury,  is  always  occa-  Objection, 
sioned  whenever  muriate  of  tin  comes  into  contact  with  a  solu- 
tion containing  water.     This  could  not  fail  to  render  the  result 
of  any  experiment  ambiguous ;  but  should  it  so  happen,  that, 
from  a  particular  circumstance,  the  employment  of  the  ma- 
rial*  might  be  rendered  at  all  desirable,  its  efiect  upon  the  fluid  „  .    . 
fui|)ecled  to  contain  corrosive  sublimate  should  be  collated  with  degree.iur- 
the  appearance  produced  from  its  mixture  with  an  equal  quan-  n"""««<J. 
tityof  water,  since  the  precipitate  occasioned  in  a  mercurial 
wlution  i>  remarkably  more  abuiidani  than  in  the  latter  case, 
and  mificieat  to  dispel  all  uncertainty  arising  from  this  cauw. 
But  t  test,  at  once  the  most  eaij-  of  application  and  satisfactory,  . 

ii  luniished  by  means  of  galvanism,  in  which  the  merriiry  is  ropp[i„  , 
lepanted  in  a  metallic  state.     This  experiment  can  be  made  by  mueb  beiwr 
anj  penon,  and  almost  in  any  situation.      It  is  merely  neces- 
tuj  to  take  a  piece  of  zinc  wire,  or  in  its  absetice  a  piece  of 

iron 


iroD  wire,  about  three  tnch(^<'  in  length,  bent  twice  at  right 
angles  ialo  a  shape  Bomeiliing  like  lh«  letter  U.  but  witli  a  flat- 
tened boitoai*.  Its  width  should  be  about  equal  to  the  diame- 
ler  af  a  comnioo  gold  weilding  ring  ;  and  (he  two  ecdi  of  the 
bent  wire  must  afterward  be  lied  lo  a  ting  of  ihis  desciiplion. 
Thii  being  accompliiihed,  lake  a  pbte  of  glass  noi  lessihan 
three  ioche*  square,  lay  ilainciirly  horizontal  as  possible,  and 
on  one  side  drop  some  sulphuric  acid,  diluted  with  aboutsix 
limes  its  weight  of  water,  till  it  spreads  to  ihe  iize  of  a  half- 
penny. At  a  little  distance  from  this,  towards  ihe  other  lide, 
next  drop  saaiQ  of  the  lolution  lupposed  li  coiilain  corrosive 
sublimate,  till  the  edges  of  the  (wo  liquids  joiu  together. 
After  this  is  done,  let  (be  wire  and  ring,  prepared  as  above, 
be  Ijid  in  such  a  way,  that  the  wire  may  touch  the  ddiiied  acid, 
while  the  gold  ring  is  in  coolaci  wiib  (he  suspected  liquid.  If 
the  most  minute  quantity  of  corrosive  sablimaie  be  present, 
Ihe  ring,  in  a  few  minutes,  will  be  covered  with  mercury  on 
tlte  part  which  touched  the  fluid.  It  might  be  proper  to  fiher 
the  raixinre  before  submiiiing  it  to  experiment,  or  otherwiie  to 
pour  it  clear  front  the  icp  ;  since  ca'oniel,  which  k  so  fre- 
quently taken  as  a  medicine,  might  possibly  be' present,  and 
give  rise  lo  these  appearancej.  The  insolubility  of  this  sub- 
stance, however,  enables  us  easily  to  avoid  it  by  the  precauiionc 
here  suggested, 


in.  Lead. 

Although  lead  it  not  so  virulent  a  poison  a«  either  arsenic  or 
corronive  sublimate,  its  etTccts  upon  the  animal  economy  are  bo 
grently  to  be  dreaded,  that  (hose  liable  to  its  influeoce  in  ma- 
nufactures or  domestic  life,   cannot  be   (oo  much  caotioned 
^^  agains;  it.     The  use  of  lead,  in  the  construction  of  water  cia- 
(crns,  piunps,  attd  conduit  pipes,  would,  at  fitst   thought,  ap- 
pear highly  objectionable  i  and   in    many  instances  il  is,  no 
Wiynoi  nni- •'''"'"' P'^"^''''^''f'"j"''y.    The  reason  of  its  not  being  uoi- 
fDrmly  injuri-  formly  SO,  has  been  ingeniously  pointed  out  by  Gaylun  de  Mcr- 
veau.     Most  mineral  waters  contain  a  greater  or  ieo  quaaiity 
of  some  salt  formed  by  sulphi^rlc  acid.    7'his  acid  is  not  etUy 

■  Th«  Ortck  n  i)  DO  doubt  the  figuit  intcndcil. 
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Uie  mean*  of  preripiiating  any  )«hI  which  may  bappon  to  be 
dbscJred  io  ihe  waiet,  bui  lias  ihe  effect  also  of  completely 
coating  the  inierio'r  surface  of  the  vewels  wiih  the  aulpbaic 
tinu  fomied,  which  i«  a  substance  not'liable  to  decompositton, 
and  Iberefore  defends  the  lead  from  all  fuioTc  action  of  any 
K^vent  in  the  miucril  water. 

The  dreadful  disease  callet]  the  Devonshire  co/iV  Was  clearly  Devontlu're 
shown  by  Sit  George  Baker  to  be  occasioned  by  ilie  le.iil  con-  <:<''''■ 
"  Miiuting  the  lining  nf  ihe  cider  pres*,  and  other  vessels,  and 
which  was  dissolved  by  Ihe  acetic  acid  developed  during  ler- 
neotaiioi).    The  acetic  acid  m  here  asAened  to  be  ibe  solvent, 
f  tiecause  the  malic  add  forms  a  salt  with  lead  nhicb  is  insoluble. 

^e  eflecu  of  this  metal  have  been  siill  more  compicoous  Grut  injorr 
E  hits  use  by  wina  raerchanis  to  correct  ihe  acidity  of  wine. 'l™'  lif  wme 

Ean  .....  mCTcbanti, 

I"  Toe  practice  was  at  one  time  so  common  in  J-rance,  that  m  a 
I  pirticular  year,  when  toncb  sour  wine  prevailed,  many  ihou- 
!s  of  people  are  said  Io  have  fallen  victiras  to  its  iiifloence ; 
I  and  bad  it  not  been  for  the  interference  of  gOTernitient,  it  is  ~ 

I  impOBsible  to  say  how  widely  this  dreadful  evil  might  have  ex- 
,  teiided  itself. 

[n  the  new  ram  of  our  West-India  colonies  the  presence  i,rad  prrimi 
of  lead  has  been  marked  by  still  more  deadly  consequences. '"  ""  '"■■ 
ll  becaine  a  luailer  of  great  ivtrprisu,  hoyiever,  that,  after  this 
liquor  had  been  kept  in  caiks  for  twelve  months,  it  lost  its  dele- 
terious qo.iliiies.  The  lead  employed  in  the  vessels  for  the 
maoufaciure,  bat  mor6  especially  in  those  for  the  dtsiilhr- 
tlon  of  rum,  conld  not  fail  to  introduce  tbis  melnl  in  great 
^antiiy  ihrongh  the  medium  of  the  acetic  acid,  which  is  a  con- 
■tant  product  of  fermentation  ;  and  had  it  not  been  for  a  eir- 
cornstancc  about  to  be  ircntjoned,  it  is  difiicnti  to  conceive 
-wtwre  the  calamiiy  might  have  terminated.  Nstore,  however, 
in  the  shape  of  accident,  steppe4  in  as  mediator,  and  redeemed 
the  lives  of  tikose  destined  to  drink  the  tascinnling  potion.  It 
was  before  observed,  that  the  rum  lost  its  poisunous  property 
by  remaining  a  ceiiain  1  me  io  the  casks ;  yet,  although  the 
fact  waskno^n,  and  the  evil  remedied,  m&ny  yu^irs ago,  I  am 
not  aware  that  any  oue  hns  accounted  for  the  change  produced  u  —  h  ■( 
iaibeliquor.    About  two  years  since,  my  fiiend.  Dr.  Foroiter,  imwdiol  by 

kof  this  place,  gave  an  interesting  lecture,  on  behalf  of  the  ^'T'^S' 
literary  and  Pliiloiophital  Society,  uf  on  the  lubjfct  cf  [wijons  j 
and 
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•nd  it  was  not  till  then,  that  1  became  acquainted  wirh  the  cd- 
rioiH  facis  above  meniioned.  It  immediately  occuned  to  iDti, 
that  gallate  of  lead  wus  insoluble  ;  and  I  loot  no  lime  in  mak- 
iug  some  experiment*,  loaiictriBiii  (he  fact.  The  method  by 
which  I  prepared  some  gallic  acid  for  ihe  purpose  may,  per- 
haps, be  new,  and  not  wholly  uulnteresiiDg,  to  siimc  i>f  your 
.  readers.  My  lirst  Hep  was  to  make  a  strong  tincture  of  nflt- 
galli  in  proof  spirit.  To  tbis  was  added,  by  little  at  a  lime, 
a  nearly  saturated  solution  of  iiiogbss.  till  the  whole  of  the 
tannin  was  precipitated.  The  li(]uor  ^patated  from  iho  coa- 
guluni  at  first  appeared  rather  opaque,  but  wiihout  colour." 
By  standing  at  rest  for  a  fe*  days,  a  deposition  of  flocculenl 
matter  took  place,  consisting  of  gelatine  and  lannin,  which  left 
tlie  liquor  transparent  and  colourless.  This  I  con«tdered  as  a 
solution  of  gallic  acid,  nearly  pure.  At  all  event*,  ii  did  not 
contain  any  substance  which  pi  evented  its  being  an  excellent 
:  teat  for  iron  or  lead.  I  soon  found,  that  in  very  dilute  solulloni 
of  lead,  where  sulphuric  acid,  or  a  sulphate,  produces  no  visible 
precipitate,  ibe  presence  of  ibis  mi^ial  was  made  sensible  by  the 
aid  of  the  gallic  acid.  This  coiitirmed  my  suspicions  oa  the 
subject,  and  left  me  in  no  doubt  .is  to  the  real  cause  of  the  mm 
losing  iiG  pernicious  qualities  ;  for,  since  the  joint  existence  of 
lead  and  gallic  acid  in  any  fluid  is  impossible,  from  the  forma- 
tion uf  an  insoluble  gallate,  the  lead  of  [he  rasa  becomes 
precipitated  by  the  gallic  acid  furnished  by  the  oak  cask. 
These  facts  supply  an  excellent,  though  indirect,  method  of 
ascertaining,  in  many  instances,  whether  lead  be  dissolved  in 
wines,  ff,  on  [esitog  [be  wine  with  iron,  it  i>i  found  to  contain 
gallic  acid,  we  may  safely  infer,  that  no  lead  is  present ;  but  if 
no  gallic  acid  be  de[ec(ed,  then  either  this  acid,  or  (be  sul- 
phuric, may  be  added,  which  will  ptecipilale  the  lead  in  the 
form  of  a  while  powder.  Sulpburet  of  pot:iih,  or  lime,  may 
also  be  employed,  which  will  occasion  a  blackish  deposit. 

The  prevailing  use  of  lead  in  dairies  is  very  objectionable, 
especially  when  the  milk  is  immediately  used  as  an  article  t^ 
food.  On  the  iepara[ion  of  the  curd  and  butter,  the  dissolved 
lead  will,  no  doubt,  exist  in  the  whey.  When  milk  is  kept  too 
long  in  warm  wealher,  the  acetic  acid  is  formed,  which  laket 
up  the  lead;  and  it  is  a  fact  well  known  in  dairies,  that  milk 
remains  iweei  longer  in  leaden  vessels  than  any  other.      This 
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i«,  tnislakenly,  attributed  to  tbe  coalntn  of  the  lend  ;  bat  the 
true  catMci*  as  above  meniiooed.  The  evil  would,  in  all  pro- 
babiliiy,  be  much  more  considerable,  were  it  not  for  the  pre- 
tence of  the  saccholaciic  acid,  which  takes  the  lead  from  the 
acetic  acid,  and  fonuG  aninsoloble  contpouod. 

jy.  Copper. 

The  only  other  inelallic  substance  likely  to  be  taken  into  the  Copprr. 
storoacb    is  copper  ;  and  (or  this  the  beautiful  blue  colour  pro- 
duced in  irs  solutions  by  pure  ammonia,  \^  the  most  decisive  Ammoni 
•ad  latisfactory  evidence  that  can  be  re(]mred.  pmpcr 

A»  a  general  reagent,  either  for  the  present  metal,  or  for  q^ii^i.jiI, 
lead,  mercury,  or  arsenic,  none,    in  point  of  delicacy,    can  meuilii; ; 
exceed  liquid  sulphuretted   hJdrogen.     It  detects  the  smallest"'"'' 
quantity  of   tnelallic  mailer  present  in  any   mixture ;    and 
although  the  coloured  media,  in   which  experiments  of  this 
ion  are  generally   oblrged  to   be  made,  prevent  that  reliance 
upon  the  mere  colour  of  a  precipitate  requisite  to  give  this  test 
■n  exclusive  preference;    yet  it  may  frequently  abridge  the 
labourofanoperation  very  considerably,  and  at  ooce  decide  whe< 
tber  the  poison  has  been  metallic  or  otherwise.     In  conducting  otneril 
ihii  sort  of  experiments,  the  recommendation  of  Dr   Bostock,  cuitimu. 
lo  view  the   result   by  reflected,   and  not  by  transviiltud,  light, 
it  highly  important  ;  and  in  no  case,  perhaps,  ought  a  decision 
to  be  given  without  comparing  the  ettect  of  every  lest  on  the 
(O^MCted  roiiture  with  ihe  phenomena  it  presents  in  fluids  of 
kiKnPn  composition. 


Ml  or 


On/acUUaling  ike  Em'usion  nf  Rants  from  Laytrs.      By  T.  A. 
Knight,  E!7.i'r«.//.S*. 

IT  is  my  custom,  annually,  to  repeat  every  experiment  that  Etpfriomt* 
occurs  to  me,  from  which  I  hive  reason  to  expect  informa-  "."  ■'"  if"""" 
don  wlbcTin  opposition,  or  in  favour,  of  (he  opinions  I   have  lioa  of  up  in 
advanced  respecting  the  generation  and  motioD  of  the  tap  in  ''^■■ 


*  Tnat,ot  the  Hort.  5oc.*o1.  I.  p.  tSS. 
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trees;  and  one  of  ibrse  expeninents  appearing  in  poini  out  ao 
improvement  in  ihe  propogstiun  of  soch  ireet  bj  laying,  as  (to 
not  rcadilj  emit  roola  by  i  hat  process.  [  send  tl>e  following  MMc- 
nient,  under  the  b^M  (tut  it  maj  l>e  acce[viablc  to  the  Hofll- 
cultural  Society, 

&p  dejctnds  I  have  cited,  in  a  former  communtcation*,  a  part  rf  the 
trotnihcliaireievi.tence,  upon  which  I  hare  inferred,  that  ibe  sapof  ttcfa 
bu)[,  dcscuotlj  fioia  tbeii  leaves  litrough  ibe  bark  ;    nnd  I  stuJI 

bere  ooty  observe,  in  support  <^  this  opinion,  ilial,  if  a  pieca 
Ptnpl  of  itiifcC  IK"'' be  every  wbeia  detached  fiom  the  tree,  except  at   its 
upper  end,   it  will  deposit,  onder    proper  imnagemeni,    as 
iDDcb,  or  nearly  as  macb  wood,  upon  its  interior  surface,  a^ 
it  will  if  it  retain  its  natural  position  ;  and  that  the  sap  wbicb 
generates  Ihe  wood,  deposited  in  tbe  preceding  circum stance*, 
mnu  descend  through  tbe  bark,  m  it  caunot  be  derived  from 
any  other  source. 
f^  cmptiRtd      AVben  a  layer  is  prepared,  and  deposiied   in  tbe  ground, 
tionoT  ntiT*^  ^^  progress  of  the  lap,  in  its  descent  towards  tbe  origiaal 
root*  in  2  laj-rcots,  is  intercepted  upon  the  side  where  ibe  partially  d»- 
^'  tAched  pari,  or  loiigue,  of  the  layer  is  divided  from  ilie  branch  j 

and  this  intercepted  up  is,  in  consequence,  generally  aooa  em- 
ployed  in  the  formaiioo  of  new  roots.  But  ibere  ate  many  species 
of  trees,  which  do  not  readily  emit  roots  by  this  mode  of  treat- 
ment; nitd  I  suspected  that,  whereter  roots  ati  notetniited  hy 
layers,  the  sap,  nbich  descends  from  the  leaves,  must  cscapo 
almost  wholly  through  il'.e  remaining  portion  of  baric,  wb'teh 
connects  Ihe  layer  with  tbe  parent  plant.  I  therefore  at- 
tempted, in  ilie  Inst  and  preceding  i^piiug.  to  accelerate  ilie 
emission  of  roots  by  layers  of  trees  of  diflerent  species,  which 
do  not  readily  emit  roots,  by  the  following  means,  having  de- 
lai:ht'd  ilie  tongue  of  tbe  layers  from  the  branches  iu  the  tuoal 
manner. 
Inlayen  Soon  after  midsummer,  when  the  leaver  upon   the  layers 

J^"'^^^jj,  h.id  acfpiired  iheir  full  growth,  and  were,  according  to  mjr 
beenrotmed,    hypoibetix,  in  the  act  of  generating  the  trite  sap  of  the  plaB% 
the  layers  were  taken  out  of  liie  soil ;  and  I  found,  that   tboae 
of  several  sptcies  of  iri'es  did  not  indicate  any  disposition  to 
genetate  roots,  a  smaJl  portion  of  ccUuIai  bark  only  having  > 
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Ufoed  from  the  interior  sarface  of  the  bark  in  the  woXinded 
parts.     I  therefore   look   measures  to  prevent  the  return  of  the  return  of 
the  sap  through  the  bark,  from  the  layers  to  the  parent  trees,  |r^*^a»  pre- 
by  making,  round  each  branch,  two  circular  incisions  through  vented  by  re- 
the  bark,  immeiliately  above  the  space  where  the  tongue  of°^°^^  °    ^^ 
the  layer  bad  be«n  detached  3  and  the   bark,  between  these 

\     iodsions,  which  were  about  twice  the  diameter  of  the   branch 
apart,  was  taken  off.    The  surface  of  the  decorticated  spaces 

j     was  then  scraped  with  a  knife,  to  prevent  the  reproduction 

^    of  the  bark,  and  the  layers  were  recommitted  to  the  soil; 
and   at  the  end  of  a  month  I  had   the  pleasure  to  observe 

I     that  roots  had  been  abundantly  emitted  by  every  one.      In  and  roots  were 
other  instances  I  obtained  the  same  results,  by  simply  scraping  P*"^"^^* 
oflfy  at  the  same  season,  a  portion  of  the  bark,  immediately  at 
the  base  of  the  tongue  of  the  layers^  without  taking  them  out 
of  (he  ground. 

By  the  preceding  mode  of  management,    the    ascending  Effect  of  this 
fluid  is  permitted  to  pass  freely  into  the  layer  to  promote  its  nwnagemeiit, 
growth,  and  to  return  till  the  period  arrives  at  which  layers 
generally  begin  to  emit  roots  ;  the  return  of  the  sap  through 
the  bark  is  then  interrupted,  and  roots  are,  in  consequence, 
emitted  ;  and  I  entertain  little  doubt  that  good  plants  of  trees, 
of  alnaost  every  species,  may  be  thos  obtained  at  the  end  of  a 
single  season.     I  wish  it,  however,  to  be  understood,  that  my 
experiments  have  been  confined  to  comparatively  few  species  of 
trees ;  and  that  I  am  not  much  ih  the  habit  of  cultivating  trees 
of  difficult  propagation. 


XIII. 

On  the  Cultivation  of  the  Jamrosaik  (Eugenia  Jatnlos  L.)  in 
the  National  Garden  at  Paris.  Abridgedfrom  the  account  given 
by  M.  Thouin,  in  the  Annalcsdu  Museum,  V.  \,  p.  357. 
By  Richard  Anthony  Salisbury,  E^q.  F.  R.  S.  t5ft* 

T^Ejcmrosade,  or  engcniajamhos  of  Linn^,  is  one  of  those  Jamrosade«or 
trees,  the  fruit  of  which  is  seldom  brought  to  perfection  in  «»««??'«• 
Europe. — la  Hindostafi,  where  it  grows  wild,  it  is  called  j'am/'W, 

*  Horticult.  Trans,  vol.  1,  Appendix,  p.  11. 

or 


otjamhscand  in  ihose  colonieiwhere  it  ii  cahivtitcd,  jamrtnade, 
or  roK  apple.  There  are  several  varieties,  differing  in  the  nEe 
and  colour  of  their  fruii ;  some  red,  or  reddish  ;  uthert  while 
and  smaller.  Rumpk  calls  ihe  last  variety  Jambosa  Sylvatrii 
alba,  and  ihia  U  (h«  iree  I  now  propose  lo  describe. 

The  species  being  already  well  known  and  figured,  1  dull 
only  mealion  tbe  dilTerencesp^culiar  [o  this  variety  wiib  white 
fruit,  ils  habit  at  Paris,  and  ihe  method  there  adopted  lo  make 
it  produce  fruit. 

Our  tree  \s  at  present  about  1 1  feet  bigh,  with  a  stem  a 
inchesandahalfin  diameter  at  tlie  base,  branching  from  below 
the  middle  into  a  pyramidal  head.  The  leaves  are  undivided, 
smooth,  opposite,  of  a  deepgre?n,  coriaceous,  and  not  unlike 
those  of  .some  Fetich  trees,  but  larger.  The  buds  push  forth 
youug  leaves  in  (he  beginning  of  summer,  of  a  most  lively  red, 
which  change  grndufllly  to  iheir  permnreni  deep  green  colour. 
The  bunches  of  tlowers  also  appeal  at  this  period,  terminating 
the  branches,  from  2  lo  6  being  clustered  together.  Petals,  4, 
greenish  white,  about  as  large  as  those  of  apple  blossoms. 
Stamens  very  numerous,  in  a  tuft  half  as  long  as  the  petals, 
their  filaments  pale  viole;  colour  towards  the  top,  where  they 
diverge,  their  anthers  yellow.  Pistil,  longer  than  all,  is  inserted 
lihe  the  stqmens,  petals,  and  4  divisions  of  the  calyx  upon  a 
globular  germen,  which  swells  into  a  green  fruit,  gradually 
changing  to  white  with  a  pale  rose  coloured  tinge  on  the  side 
exposed  to  the  sun. 

In  aize  and  shape,  the  fruit  is  not  very  unlike  a  mtdler :  its 
flesh  rather  firm,  but  easily  broken,  from  2  to  3  lines  thick, 
■lightly  acid,  and  perfumed  with  a  smell  approaching  that  of  the 
rose,  from  which  it  has  acquired  the  name  of  rose  apple  in  some 
of  the  French  colonies  ;  in  the  middle  are  several  nuts,  easily 
detached  from  the  flesh  ;  if  there  is  only  a  single  nut,  it  is  sphe- 
rical, but  when  more  are  perfected,  as  is  often  tbo  case,  they  be- 
come angular  in  the  parts  which  touch  each  other.  The  shell 
of  the  nut  is  thin  and  brittle,  inclosing  a  greenish  white  kernel, 
which  easily  breaks  into  irregular  pieces.  Tbe  cavity  of  the 
kernel,  varying  in  size  and  figure,  but  more  or  less  oval,  is  lined 
with  a  brown  pellicle,  which  adheres  very  slightly.  These  fruits 
ripen  fromSeplemler  till  Decemler,  and  though  not  actually  nntri- 

tiow. 
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hous,  iheir  perfumed  flavour  renders  them  veiy  agreeable  K 
moat  paJates. 
The  individual  one  above  described  was  brooght  Trom  Hiitdos-  lit  imroduc- 
taa  in  1 765,  by  tbe  abbe  Gallois,  and  placed  iu  the  late  Mr.  Le-  p[^"  "'" 
moonier's  »ioveal  Versailles.  Though  very  young,  by  plunging 
it  in  ibe  Ian-bed,  it  soon  6owered,  bui'i^ever  ripened  tVuit  till 
1786.  When  it  lind  atiained  the  height  uf  6  feet,  it  uas  iraiu- 
pbnied  into  a  small  box, andexposcd  gradually  toilieopen  air, 
dtKiog  two  of  the  hottest  months  of  [he  year,  but  afterward  re- 
moved back  to  the  tan-bed. 

In  1794  tliis  tice  was  added  to  the  National  collection,  and  Atiampt  to 
being  itout  and  vigorous,  I  determined  lo  treat  It  more  hardily,  wdi'iy""" 
Daring  winter,  in<itead  <j(  ilic  lan-bed,  it  ttood  en  tbe  floor  of 
the  stove,  but  near  the  flue,  and  during  tuminer  ii  was  exposed 
to  tbe  open  air,  in  a  sheltered  sonthern  expc»ure,  not  housing 
il  till  October.  This  meihod  of  culture,  however,  did  not  agree 
[  With  it;  for,  toon  after  being  put  out,  most  of  the  leaves  fell  off, 
and  tbose  which  remained,  as  well  as  tbe  ends  of  its  branches, 
tnined  yellow  ;  a  plain  indication  of  its  sufferings  from  the  cold 
Bigtxls,  Nevertheless,  the  great  heat  of  our  Paris  summer  soon 
Katoring  it  lo  lis  ordinary  vigour,  numerous  young  shoots,  and 
many  flowers  pushed  out,  but  they  fell  off  without  producing  ' 
frail.  In  ihis  way,  I  persisted  to  cultivate  thii  tree  till  last 
ipriog  (ltjOl),lMiiig  anxious  to  iry,  if  iu  so  many  years,  it  might 
not  be  bdbiii^ted  to  our  climate  i  but  it  annually  underwent 
ibe  same  alteration  of  sickuesi  and  health  already  detailed*. 

At  this  peiiod,  wishing  lo  make  it  produce  fruil,  1  thought  all  xnaimtni  i* 
that  might  be  necessary  would  be  a  large  portion  of  air  wilb '"'«'' P"^- 

L  r       1-  -  1  i-   ■     .1  .  duccfmit, 

Tet7  great  hea[.     For  ihispurpoie,  it  was  iell  m  the  great  n love 

at  the  foot  of  a  very  white  wall,  which,  by  reflecting  the  rayg 
of  Ibe  lun,  increased  the  heat  slill  more,  and  [he  tree  was  so 
placed  an  lo  receive  the  rays  perpendicularly,  Tbe  air  was  suf- 
lered  to  blow  freeiy  round  ii,  and  it  was  deluged  with  waier,  in 
consequence  of  tbe  great  cvajiuiaiiaii  produced  by  so  much  heat 

My  wishes  wen;  thus  completely  fulfilled ;  the  tree  grew  most  SueeMifgl. 
JuxuriaDlly,  being  covered  in /u/ic  with  numeious  flowers, which 

*  Thii  accauul  doca  at  gmt  lioiiuur   t»  the  cuidour  'if  one  u[  (Jie 
fint  prdeaen  in  ilic  wurld,  ai  bii  deliit  of  lite  initrtiuii  bl    ilic  icvrcat 
^BR>of  the  6awtr.Ju(t  la  hit  bnumcal  jbililies  ~  "in: 
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were  rapidly  fecundated,  the  greater  part  of  them  being  snc- 
ceeded  by  ripe  fruits,  of  which  I  gathered  more  than  40.   Some 
of  the  finest  are  preserved  in  the  gallery  of  Natural   History  ; 
Sfcdi  sown,      of  others,  which  fell  off,  I  have  already  sown  the  seeds  :  and 
others  still  on  the 'tree  will  be  suffered  to  remain  till  ibey  drop 
off  spontaneously,  that  I  may  be  quite  certain  their  seeds  are 
perfectly  ripe.  From  an  examination  of  the  kernel,  which  soon 
changes  to  a  hard,  homy  substance,  it  is  not  surprising,  that  all 
the  seeds  imported  from  abroad  have  hitherto  failed^  nolew  they 
have  been  sent  packed  in  earth  ;  and  I  therefbrexleemed  it  ne- 
cessary to  sow  them  in  a  few  days  after  they  feH  from  ibe  tree. 
Treatmeot  of      To  make  success  in  this  point  doubly  sure,  I  employed  a 
*'         method,  the  good  effects  of  which  I  have  often  experienced. 
This  was,  after  taking  the  nuts  out  of  the  fruit,  to  pat  them  in 
my  breeches  pocket  for  2  or  3  days.    This  sort  of  animal  bath 
is  preferable  to  the  custom  which  has  hitherto  prevailed  of  im- 
mersing  many  seeds  of  hot  climates  in  pure  water. 
Mode  of  sow.     ^  finally  sowed  these  nuts  about  half  an  inch  deep  in  pots  of 
in^.  earth,  plunged  in  a  very  gentle  hot  bed.    At  the  approach  of 

frost  they  will  be  removed  to  the  tan-bed  of  the  stove,  when 
the  essential  point  to  attend  to,  will  be  to  moderate  the  humi- 
dity, heat,  and  light,  so  that  the  young  plants  may  not  appear 
till  spring. 
The  plants  ^  ^re  not  hope  that  this  tree  will  soon  be  naturalized  to  live 

mzj  probably  in  the  open  air  in  any  part  of  France  j  for,  its  buds  (gemmae) 
temperate  haxe  no  scales  ;  but  we  may  reasonably  expect,  that  tbe  plants 
wove.  raised  from  seeds  here  will  not  be  so  delicate  as  imported  plants, 

and  that  they  may  succeed  in  a  temperate  stove,  or  orangery  : 
nay,  it  is  even  possible,  that  such  plants  may  survive  through 
winter  in  some  of  the  warm  spots  under  our  southern  maritime 
alps,  or  in  the  island  of  Corsica.  For  this  purpose,  they  should 
be  planted  with  orange  trees,  cilron  trees,  and  guava  trees, 
among  which  the  jamrosade  thrives  in  its  native  country,  or 
such  colonies  as  it  has  been  transported  to. 
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^    XIV. 
Lrttcrfnm  Dr.  TnlhUtoa  the  Sugar  from  Potato  Starch. 
Tq  M*.  Nicholson. 
DEAR  SIR, 

HAVING  kuucd,  that  professor  Beraeliua  had  brouglil  bireni'nn  nf 
inldligcnoe  W  this  country  of  «  very  reinarkiible  diange  "^'™" 
pnduceil  id  wlte-it  starch  b;'  ihe  aclion  of  diluic  Mil^buric 
■cid  at  3  high  temperature,  ai  diactviered  b>'  M.  Kirclioff,  of 
(be imjKTia!  academy  of  St.  Pctsiiburgb,  1  wasOesirous  of  a*- 
(MtaiitLiig  whether  ilio  faecula  uf  other  vegetable*.  «ubmttled 
lo  liie  acttoa  of  (he  same  fluid,  ai  ihe  same  temperature,  would 
nbibii  I  iiioilBrpIteiKimetKiii.     For  lli^B  purpose  I  wt  eight  p^j^j^^^^j^^ 
[XKUidj  aad  three  ijuartcrs  of  potatoes,  giatcd  ihem,  and  placed 
the  palp  on  »  sieve.     Cold  watcf  was  then  slowly  poured  tipon 
thit  pulp  31  long  ai  it  pasted  turbid  through  the  ^icve,  and  the 
liquor  W3k  suliered  ii>  Maud  in  the  vessel  ihiit  received  it  till  it 
becacDe  clear.     On  pouring  off  the  clear  liquor,  ibe  fiecula  of 
■he  potatoes  w»»  found  at  the  botlaiii  of  the  ve^sc-I ;  and,  wlien 
dried  bjr  a  very  gentle  heat,  weighed  a  pound  and  a  half.    To 
■bit  finctila  were  aided  six  pi.-iu  of  distilled  water,  and  a  quar* 
taof  ta  ounce  by  weight  of  common  sulphuric  acid  in  an 
canbeo  vessel  furnished  with  a  cover.     The  miKtare  was  kept  a  pound  ind  t 
boiliog  for  thirly-four  hours  wiihout  inlcrmisttoii,  the  vettcl  '^  '^'  «*'<*. 
being  cpvered,  atid  the  Iom  by  evaporation  carefully  supplied  by  of  mtcr,  tai 
die  Irsqnent  addition  ofdklilled  water,  so  as  to  ptesene  the  same  ■"«  qiuner  of 
^tUuHity  at  at  the coiamenoemeot  of  the  operation.  For  the  first  „,|pt,uric  ■«() 
1  vdre  hours  1  could  perceive  no  chanse  in  the  sensible  proper-  •'»'*  gcni'T 
.-       ^  ,  .     ,  .     .        ■-  f       ,         .L    l»oilfii  thinj. 

ti«t  ot  the  (\ipuur.     At  iheeipimtion  of  iwenty-four  hours  the  fg„rl^,_' 

Uqiior  had  evidently  become  uiccharine,  £tnd  ihis  quatiiy  conti-  !„  tweaiy  ram 
ooedio  incrcwe  a»  ilio  boiling  was  prolongeJ.  Thiriy-four  h™""  the  fluid 
>  ,        ■  ....    .i--        •    1^  wan»cdi»' 

faoun  after  Hif  coninicii(«inent  cf  (be  cbulhiioo,  half  au  ounce  ^iac. 

o(  liaely^wdered  charco.-il  was  added,  and  the  boiling  con-  Afier  3t  houn 
lioovd  for  two  houii  longer.  The  acid  was  then  nturated  by  "  oi"'te»iid  a 
time  that  had  been  very  recoitily  burned,  and  tlie  boiling  con-  co*]  nMiad<icJ. 
timied  for  half  an  hutir  -,  atter  which  the  liquor  was  passed  After  i«a 
tbnH^h  3  piiKe  of  calico,  and  the  sobslance  remaining  on  the  Ik^"" *"•"■< '"< 
filter  washed  by  the  repeated  etluaion  of  warm  water.  This  tued  by  lime, 
substance,  wlicti  dr),  weighed  seven  eighths  of  an  ounce,  s"*!  in„|„hle  tire- 
coRsiitcd  of  charcail  and  fulphnte  uf  lime.  The  clear  liejuor  dp'ine. 
wa*  now  erapcraled  in  a  wjler  baih  to  (he  coDjitttuce  of  si- ^''"   1""' 

tup. 
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rap,  and  set  »side  tc 
a  cry  stall  in 
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tallisi 


o  crystallise.     In  tight  days  it  was  cOQveitcd  1 

the  sensible  propcrtie! 

AfFordedtogir  of  common  brown  sugar  mfxi-d  wiih  a  iitlle  treacle.    The 

iivcnth  pait  »f '"^'S'''  "^   'l*^  saccharine  matter  thus  nbiained  from  eight 

theweifntof     pounds  and  three  quarters  of  poiaioes,  and  which  I  conceive  lo 

**"    """    be  intermediate  between  cane  sugar  and  grape  sugar,  weighed 

one  pound  and  a  quarter. 

One  poondof  this  crynallised  saccharine  matter  was  now 
redissolved  in  four  pounds  of  disiilled  water,  and  by  the  ad- 
dition of  a  quarter  of  an  ounce  of  yeast  submitted  lo  alcoholic 
fermeaiaiioo.  In  ten  days  the  tempetaiure  having  varied  from 
44°  to  54',  the  smell  of  the  liquor  first  indicated  that  the 
alcoholic  fermenialion  was  just  beginning  to  pass  into  the 
acetous.  Tlie  whole  was  then  instantly  submitted  to  distillation, 
atid  the  process  continued  till  a  pint  and  a  half  of  fluid  was 
collected  in  the  receiver.  This  on  being  redistilled  produced 
two'ounces  and  five  eighths  by  measure  of  dilute  alcohol,  of 
which  a  cubic  inch,  the  mercury  in  Fahrenheit's  therino- 
meter  standing  at  45°  and  in  the  barometer  at  22^  inches, 
weighed  245  grains.  1  have  therefore  concluded  from  the 
accurate  experiments  of  Sir  Charles  Blagden,  that  the  two 
ounces  and  five  eighths  of  dilute  alcohol  thus  obtained  con- 
laiDs  fourteeu  drachms  by  measure  of  proof  spirit. 

I  am,  dear  Sir,   very  truly  youi's, 
OchiiT^i.  I8ia.  a.  L  TUTMILL. 

SCIENTIFIC  NEWS.  ~~ 

New  Explosive  Compound, 

Notice  has  been  received  from  the  Continent  of  a  new  explo- 
sive compound,  upon  which  Sir  Humphrey  Davy  has  made  some 
experiments;  and  it  has  also  been  produced  by  others.  The 
present  short  statement  is  all  that  I  can  on  this  occasion  insert. 

Nitrateof  ammonia  is  tobe  dissolved  losaturaiion  in  water,  > 
and  exposed  in  a  basin  to  a  low  temperature,  such  as  that  of 
ice,  or  rather  the  freezing  mi&Iuie  of  ice  and  salt. — A  vessel  -■ 
containing  oximuriaiic  gas  is  then  inverted  in  the  solution. 
The  gas  becuincs  absorbed,  and  llie  solution  ascends;  and, 
after  one  or  two  hours,  a  small  portion  of  heavy  oil  U  found 
at  the  bottom  of  the  ba>iii.  Of  this  od  if  s  quantity  of  the 
size  of  3  pin's  head  be  put  inin  contact  with  olive  oil,  a  violent 
and  dangerous  explosion  lakes  place. 

A  friend  who  repealed  this  experimert,  used  a  four  ounce 
phial  of  the  gas  and  put  his  olrie  oil  in  a  small  plaiioa 
spoon.     The  spoon  was  Jostroyed  bj  ilifexjiloaion. 
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ARTICLE  I. 


Ohservatmns  on  the  Measurement  nj  three  Degrees  of  the  Me* 
ridian,  conduchd  in  England,  hy  Lieut.  Col.  William  Mudge, 
By  Don  Joseph  Rooriocez.  From  the  Philosophical 
Transactiomfor  1812,  p.  321. 

THE  determination  of  the  Bgiire  and  magnitude  of  the  earth  problem     To 
has  at  all  times  excited  the  curiosity  of  mankind,  and  the  ascertain  the 
history  of  the  several  attempts  made  by  astronomers  to  solve  magnitude  oC 
this  problem  aiight  be  traced  to  the  most  remote  antiquity,  the  earth 
Bac  the  details  of  the  methods  pursued  by  the  ancients  on   this 
subject  being  extremely  vague,  and  their  results  expressed   in 
measures  of  which  we  do  not  know  the  relation  to  our  own. 
So  fact  give  us  very  little  assistance  in  learning  either  the  iigure 
or  dioiensions  of  our  globe. 

It  ivas  not  till  the  revival  of  science  in  Europe,   ihat  the  ^asconBiVcrcd 
two  great  philosophers,  Huyghens  and  Newton,  first  engaged  by  Huyghent 
ID  the  Consideration  of  ihis  question,  and  reduced  to  the  known    "      ewton, 
laws  of  medianics,  the  principles  on  which  the  figure  of  the 
earth  should  be  determined. 

They  denionsi rated,  tlut  the  rotatory  motion  should  occasion  a«  cfetermina- 

differenoes  in  the  force  of  gravity  in  difierent  latitudes,  and  V*®  **>"  attend. 

"        '  injr  to  Its  ro- 

conaequently,  that  parts  of  the  earth  in  the  neighbour hooil  of  tatiua ; 

Ihe  equator  should  be  more  elevated  than  those  near  the  poles. 

SuppLEMXMT.— Vox..  XXXIII.  No.  155.  Y         The 
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The  moil  simple  liypotbdisi^wbicb  first  presented  itself  ti> 
llicir  imagination,  wai  Ibat  which  siippoaed  the  earth  to  bo 
throughout  cMtipoced  of  the  same  kind  of  matter,  and  its  mr- 
fuce  that  of  a  spheroid  generated  by  revolution  round  its  axlf. 
Tbii  bypoihesis,  adDpled  by  Newion  only  as  an  approximation 
lotbc  truth,  is,  in  fact,  perfectly  esn^isient  with  the  equili-  , 
l'lt>rium  to  wbicb  pariiclea  in  a  state  of  paste,  or  of  tardy  | 
fluidity,  would  arrive  in  a  thort  lime  after  ibeir  prejent  motion 
was  inipreiUied  j  and  the  eccentricity  derived  from  this  bypo- 
llieaii  is  at  least  not  very  remote  from  tbaC  which  actually  ob- 
tains in  the  present  state  of  consistence  and  stability  which  the 
earth  has  sioce  acquired.  * 

But  the  homogeneity  of  the  matter,  of  which  tbeeartb  con-  J 
sists,  is  at  variance   with  all  geological  observatiooif  which    ' 
prove  evidently  that  at  least  5V0O  toiies  of  the  exterior  crust 
is  formed  of  an  immense  mass  of  heterogeneous  matters,  vary- 
ing in  density  from  each  other  ;  and  upon  the  supposition  of 
a  ataie  of  duidity  of  the  whole,  it  should  follow,  that  ibe  strata 
should  successively  increase  in  density  from  the  surface  to* 
wards  the  ci^uire,  that  ibe  more  dense  would  accordingly  be 
subjected  to  less  of  cen(rifL:gal  force,  and  consequently  that    , 
the  spheroidical  form  resulting  from  ibis  cause  would  be  leu   ■ 
eccentric  than  would  arise  from  a  slats  of  perfect  liotnoge*  j 
neily.  1 

The  must  simple,  as  well  as  the  most  effeciual  means  of 
verifying  the  bygMitbesis  respecting  the  figure  of  the  earth,  is 
(o  measure  iu  the  two  hemispheres  several  arcs  of  its  meri- 
dians in  different  latittides,  at  some  distance  from  each  other. 
On  Ibis  subject  it  must  be  allowed,  that  the  Academy  of 
Sciences  at  Paris  ii;t  the  example,  in  giving  the  original  im- 
pulse to  ihu  undertaking,  and  not  only  commenced,  but  put 
in  execution  those  parts  of  the  plan  which  were  most  difficult 
and  most  decisive. 

The  results  of  the  first  mcasuremcniB  made  of  ditferent 
arcs  on  the  meridian  of  diHereot  pans  of  the  world,  were 
found  lo  be  perfectly  conformable  to  the  expectations  of 
Huygliens  and  of  Newton,  and  alio  with  experiments  mada 
on  thefibratioDoftbepcndutuin  in  ditlereat  latitudes;  and  they 
left  no  doubt  that  the  earth  wai  in  fact  flaueoed  at  tbc  poles  -, 

MM- 
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Mtabfithing  thereby  one  point  exlremety  interesting  in  natural 
philosophy. 

These  remits,  however,  did  not  correspond  wiih  jufficient  iiurcuncy  of 
acotracy  for  ascertaining  with  precision   tlie  degree  of  eccen- *•"  "'I'" 
tricity,  or  even  the  genera!  dimenMons  of  theeanh;  as  might 
natarally  be  ei;  ?cied,  when  we  consider  the  nece^wrv   iraper- 
fectian  of  the  means  then  employed  in  Ihe^e  operatioD!,  end 
Ihe  greai  dltficultics  that  are  to  be  encountered. 

-For  the  i'iir,io*e  of  malting  a  nearer  approsimstion  to  th» 
tme  dimeniioiu  of  the  earth,  and  ot  verifying  furmer  mea- 
larcment*,  it  ii  neceuary,  in  some  instances,  to  repeal  ihero, 
and  also  to  make  others  in  different  situations  whii^h  may  tw 
expected  to  be  Irnprored  in  propuriion  to  the  progress  that  is 
made  in  the  means  of  perfecting  the  several  departmeois  of 
icienc*. 

At  the  commenceroent  of  the  French  revolution,  men  of  Grand  undtr. 
science  tr,ok  advantage  of  the  general  impulse  which  the  hn-       "'^         ' 
man  roiod  received  in  favcur  of  every  speciei  of  innovation  or  ia  France  and 
change,  and  ihey  propoied  making  a  new  meaBuremeni  of  an  '>?''"' = 
arc  of  the  meridian  in  France,  for  the  purpose  of  esliblis'iing 
a  new  system  of  weigbl)  and  measures,  which  should  be  per- 
mancDt,  as  being  founded  on  the  nature  of  things. 

A  commission,  composed  of  some  of  the  most  distinguished  directK)  by  a 
members  of  the  Academy  of  Sciences,   was  charged  to  form  '^"""""*""'  of 

.  ■  -  .  .      ,         'he  acailenir, 

the  plan  of  these  operations,  which  were  to  serve  as  the  basis 
of  ihe  new  system.  They  invented  new  inalraments,  new 
metboi'B,  new  formulte  ;  and  in  short  almost  the  whole  of  this 
important  undertaking  consisted  of  something  new  in  science. 

Twocelebrated  aMronomers,  Delambre  and  Mechain,   *ere  „j_j^prmed 
engaged  lo  perform  the  astronomical  and  geodeiical  obscrva-  by  Dflimbre 
tioos,  and  these  they  continued  as  far  as  Barcelona  in  Spain."*''  ^^"''*'"' 
The  delaiU  of  their  operations,  observations,  and  calculations, 
wer«  subsequently  examined  by  a  comnjiitee  of  menofscience, 
many  of  whom  were  foreigners  collected  at  Paris,  who  con- 
firmed their  lesitlts,  and  by  the  sanction  of  soch  an  union   of 
talents,  gave  such  a  degree  of  credit  and  authenticity  to  their 
coDClusions,  as  could  scarcely  be  acquired  bv  oihermc^ns. 

Since  thnt  lime,  in  theycariSOS,  Messrs.  Biol  and  Arago,  Continuatioii 
tnembers  of  the  Natiooal  Instiioie,  were  sent  into  Spain  for  ^.  '*"  'l"f  ^ 

_       .  '  not  AUd  Arft* 

B   |M  esprtw  purpose  of  earthing  on  the  same  course  of  opera-  go  to  Formta- 
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tions  still  farther  southward,  from  Bsircebna  as  far  as  For* 
nientera,  the  soutjiernmost  of  the  Balearic  islands.  FortunaloljF 
tliis  last  nnder taking,  which  forms  a  noost  satisfactory  fiOp« 
plement  to  th«  former,  was  completed  by  the  month  of  May, 
1 808,  at  a  period  when  political  circumstances  would  not  ad- 
mit of  any  further  operations  being  pursued,  as  a  meaas  of 
verifying  the  results,  by  measuring  a  base  which  should  be  in- 
dependent of  those  formerly  obtained  in  France. 
Verification  of     In  the  year  1801,  the  Swedish  Academy  of  Sdences,  cncou- 
ineAHire»*by     ^^E^^^  ^Y  ^J^®  success  of  the  operations  conducted  in  France^ 
the  Swed'iih     sent  also  three  of  its  members  into  Lapland,  to  verify  their 
academy.         former  measurement,  taken  in  1736,  by  new  methods,  and  by 
the  use  of  new  instniments,  similar  to  those  which  had  recently 
been  used  in  France,  and  of  which  the  National  Institute  made 
a  handsome  present  to  the  Swedish  Academy.    The  results  of 
this  new  undertaking,  which  terminated  in  1803,  were  drawn 
up  by  M.  Svanberg,  and  are  highly  interesting,  by  their  eiact- 
ness,  by  the  perspicuity  of  the  details,  and  even  a  oeitaia 
degree  of  novelty  given  to  the  subject  by  the  arrangement 
adopted  by  the  learned  aitthor  m.  Svanbei^g. 
The  tjrrec-  Tbese  new  measures  were  found  to  confirm,  in  a  remark* 

meiit  of  these  able  planner,  the  general  results  of  those  which  had  preceded, 

"n  ^c«xnfiniviii£  ^"^  S^^*®  ^^^  nearly  the  same  proportion  for  the  ecceotricky 

the  ^^eoeral  re-  and  other  dimensions  of  the  globe,  so  that  there  would  not 

•"*^*  have  remained  the  smallest  doubt  respecting  the  figure  of  the 

earth  being  flattened  at  the  poles,  had  there  not  been  a  fonrtb 

measurement  performed  in  England  at  tlie  same  time  as  that 

undertaken  in   Lapland,  the   results  of  which  were  entirely 

wa§  <^pn**^"      reverse.  This  measurement,  which  comprised  an  arc  of  2^  50', 

results  of  the  ^^^  undertaken  by  Lieut.  Col.  Mudge,  Fellow  of  the  Royal 

admeasure-       Society,  with  instruments  of  the  most  perfect  construction  that 

KnHand  '^^^  ^^*^^  Y^^  ^^^^  finished  by  any  artist,  contrived  and  executed 

for  that  express  purpose,  by  the  celebrated  Ramsden.     The 

details  of  the  observations  and  other    operations    of   Lieut. 

Col.  Mudge,  may  be  seen  in  the  volume  of  the  Philosophical 

Transactions  fur  the  year  1 803  ;  and  one  cannot  but  admire 

the  beauty  and  perfection  of  the  instruments  employed  by  that 

skilful  observer,  as  well  as  the  scrupulous  care  bestowed  on 

undtr  circam-  every  part  of  the  service  in  which  he  lyas  engaged.     Bengal 

^^     P^   lights  weie  employed  on  this  occasion,  as  objects,  at  the  sevetBl 

stations, 
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and  their  pQiitioQ  fl|>pears  to  have  been  determrne^  culiar  advan- 
with  the  Qtmost  precision  by  the  theodolite  of  Ramsden,  which  ^S^  > 
reduces  ail  angles  to  the  plane  of  the  horizon,  and  with  such' 
a  degree  of  correctness,  that  the  error  in  the  sum  of  the  three 
angles  of  any  triangle,  is  scarcely,  in  any  instance,  found  to 
eiceed  three  seconds  of  a  degree^  and  in  general  not  more  than 
a  small  fraction  of  a  second. 

Accordingly  the  geodetical  observations  were  conducted 
with  a  degree  of  exactness,  which  hardly  can  be  exceeded  ; 
axKl  even  if  we  suppose  for  a  moment,  that  the  chains  made 
use  of  in  the  measurement  of  the  bases,  may  not  admit  of 
eqtial  precision  with  the  rods  of  platina  employed  in  France, 
nevertheless,  the  degree  of  care  employed  in  their  construction, 
in  the  rocde  of  using  them,  and  the  pains  taken  to  verify  their 
naeasures  was  such,  that  no  error  that^n  have  occurred  in 
the  length  of  the  base,  could  make  any  perceptible  difference 
in  the  sides  of  the  series  of  triangles,  of  which  the  whole  ex- 
tent does  not  amount  to  so  much  as  three  degrees. 

Nevertheless,  the  results  deduced  by  the  author,  from  this  but  which  iii« 
measure  alone,  would  lead  to  the  supposition,  that  the  earth,  fu*^*^!Li!**'^ 
instead  of  being  flattened  at  the  poles,  is,  in  fact,  more  elevated  more  elevated 
at  that  part  than  at  the  equator,  or  at  least,  that  its  suiface  is  V '^*  ^^^ 
not  that  of  a  regular  solid.    For  the  measures  of  different  eqiutor. 
degrees  on  the  meridian,  as  reduced  by  Lieut.  Col.  Mudge, 
increase  progressively  toward  the  equator. 

The  following  table  of  the  different  measures  of  a  degree  Table  of  the 
in  felhoms,  is  given  by  the  author  in  his  Memoir.  ITe^eV "  Mat* 

in  Englaod, 
which  wcreau 
ingoing  soutU- 


Latitude. 

52"   50'  30"     • 

'           60766 

52    38  56 

60769 

52    28   6 

60794 

52   2  20 

60820 

51  51   4 

(50849 

51  25  18 

60864 

51  13  18 

6O89O 

51   2  54 

60884 

The  singularity  of  these  results  excites  a  suspicion  of  some  fhit  suigvlav 
incorrectness  in  thci^servations  themselves,  or  in  the  method '^^W 
of  calculating  from  them.    The  author  has  not  informed  us  in 

hit 
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hi*  Memoir,  what  were  the  formula:  which  bo  employed  in  tbo 
computation!  of  the  meridmn  ;  but  one  sce»,  by  the  airange- 
ment  of  hii  materialt,  ihai  he  made  use  of  ihe  method  of  the 
perpeuiiicijlare  nithoui  regard  to  the  convergence  of  ihe  meri- 
dians i  and  alibougb  (his  method  is  not  rigorously  exact,  il  caa 
make  but  a  very  few  falhoma  more  in  ihe  total  an:,  and  will 
ha»e  very  liiile  effect  on  the  magniiude  of  each  degree,     it 
birmfrom  '"■«  therefore  a   more  probable  supposition,  that,  if  any  eiTori 
the  eclntial      exisi,  tht-y  have  occurred  in  Ihe  astronomical  observations.    But 
ob»rT»iigii..     j,  jj  jcafcely  possible  Id  determine  ihe  amount  of  die  errors,  or 
in  what  part  of  the  arc  ihey  may  have  occurred,  excepting  by 

I  direct  and  rigorous  compulation  of  the  geodeiical  measure- 

r  menl,     I  have  therefore  been  obliged  to  have  lecourse  localcu- 

f  lalioDs,  which  I  have  conducted  according  to  the  method  and 

formula  invented  and  published  by  M.  Delambre. 
Theuiua)  The  means  generally  employed  for  finding  the  exleot  of  a 

wRhod  of  degree  of  the  meridian,  contiits  in  dividing  the  length  of  the 
d  **'«  b»  '*"^'  ^'^^  '"  '^*''""'"'  ^y  ""^  number  of  degrees  and  pans  of  a 
dividioK  tht  degree  deduced  from  observations  of  [be  stars  ;  bul  if  tbeM 
toh  "b*^  'i"  obaervaiious  are  afiecied  by  any  error,  arising  from  unsieadi- 
mcuurcindei;.  ness  of  tbe  instrument,  from  partial  attractions,  or  from  any 

mad  parti,  will  olliet  accidental  cauies,  then  ihe  degrees   of  the  meridian  will 

not  detect  the .        _        ,        .  ,  ...  ,  , 

crronof  abtrr- °°  ^"^'^'^i  without  a  possibility  ot  discovering  such  an  error 
^^   vadoo.  in  this  mode  of  operating.      It  is  consequently  necessaiy,  in 

,^^_  such  a  cate,  lo  employ  some  other  method,  which  may  lerve 

^H  as  a  means  of  verifying  the  observations  themselves,  of  deCecl- 

^r  ■  '°S  ^^^'^  erroii,  if  there  be  any,  ot  at  least  of  shewing  (beii 

probable  limits. 
Ct'euI»tion»by  My  object  therefore  it  l(j  communicate  ihe  result  of  calcu- 
lations that  1  have  made,  from  ihe  data  published  by  Lteui. 
Col.  Mudge  in  Ihe  Philosophical  Transactions  :  and  I  hope  tg 
make  it  appear,  that  the  magniiude  of  a  degree  ol  the  meridian, 
corresponding  to  the  mean  latitude  of  the  arc  measured  by 
this  skilful  o:)ierver,  corresponds  very  eiacity  with  (he  result! 
of  those  oti.er  measuremeni*  that  have  been  above  noiiced. 

In  M.  Delanibre'i  method  nothing  is  warning  but  the  sphe- 
rical angles,  ihai  is  to  say,  the  horizontal  angles  obaerTed, 
corrected  for  spherical  error.     Moreover,  for  our  purpose,  we 
have  no  occasion  for  the  numerical  value  of  the  sides  of  ihe 
^^  teries  of  triangteit  but  ooiy  for  Ibeir  logarithou.    Thus  the 

^L  togarllbm 


the  kuibor. 


I 
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logarithm  of  the  bate  coeasured  at  Clifton,  ai  an  arc  gives  ni 
that  of  its  sine  in  tett  or  in  rmhoins,  so  that  by  nitrans 'ot  tbia 
latter  logatiibm,  and  ibe  iplietkal  angles  of  the  serW  a(  iri- 
aogles,  we  ubtaiii  at  once,  and  as  easily  a>  in  plane  ttigonome- 
Uy,  ibe  logarithms  of  the  sines  of  all  iheit  sides  in  failioms. 

Afier  tbi«,  it  is  eslretnely  easy  to  cooTert  them  into  loga- 
rithms of  chords  or  of  arcs,  for  itie  purpose  of  applying  them 
to  Ibe  computation  of  the  arcs  on  the  meridian  or  azimiiilis. 
I  give  tlte  preference  to  taking  the  logarithms  of  ihe  sides  as 
arcs,  because  the  coinput:itio[ks  become  in  that  case  mnch  more 
aimplc  and  pxpediiious. 

Near  to  Clifton,  which  is  the  northern  esiremiiy  of  the  arc,  Kfd..fiio,or 
in  >  situation  elevated  33  feet  above  the  level  of  the  sea,  a  tiw  id  loina. 
base  was  measured  of  263-12,/    feet  in  length,  the  chains 
being  supposed  at  the  temperature  of  61"  Fahrenheit,  or  13^*' 
Reaumur. 

*  For  redacing  this  base  to  toises,  we  have  the  proportion  of 
the  English  foci  to  that  of  France,  as  4  :  4,263,  so  that  if  p  be 
(akco  to  express  the  fractional  part  of  the  French  foot,  corres- 
ftonding  to  English  measure,  then  log. p=g,g723i, 46597, 
and  then  log.  of  26,342,7 =4,4206Q, 02 860, 
and  hence  the  log.  of  the  base  in  toises  will  be  found  equal  to 
a,6M8j,3l3<}43,  and  the  nnmber  of  loises  corresponding  is 
4119,5  taken  at  ibe  same  temperature,  which  corresponds  to 
l6y  of  the  centigrade  thermometer. 

This  base  we  must  consider  as  an  arc  of  s  circle,  and  it  is 
easy  to  reiiuce  it  to  the  sine  of  the  same  arc,  according  to 
Ibe  DMihod  given  in  a  note  at  the  end  of  this  memoir.  I'he 
logarithm  of  (he  sine  of  Ibe  base  in  toises  is  fojtid  to  bo 
3,01 485,35  S(X). 

With  this  quantity  as  base,  and  by  means  nf  the  spherical  f'O""  *l'ich 
IxiaDgles  gicen  by  Lieut.  Col.  Mudgo  in  his  paper.  1  have  found  ""uftV^w '*" 
ibe  logarithmic  sines  in  loises  of  all  the  sides  of  h!s  series  of  the  poriiou  or 
triangles,  and  have  subaequently  reduced  them  to  logarithmic  l",',*^^'''^,'!!" 
arcsofthesame,  which  enable  me  to  complete  the  rest  of '  the  thtir  laimuih* 
calculation.  With  these  we  m.iy  compute  any  portions  of  the  J^'*  <'''»pii' 
meridian,  or  successive  intervals  of  different  stations  expiesscd  ^ 

io  loiies,  and  id  parts  of  Ihe  circle,  or  their  respective  azi- 
muths, 
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Buthiy  baring  regard  alwaji  to  the  relattve  coDfeigqoco  of 
difierent  meridians.  < 

The  aatbor  has  made  observations  for  determining  the  liti* 
tilde  of  the  two  extremities  of  his  arc,  and  has  also  determined 
the  azimuths  of  the  exterior  sides  in  his  series  of  triangka  bj 
means  of  the  greatest  elongation  of  the  pole  star. 

In  the  calculations  that  I  have  rojde,  I  began  at  Clifton  in 

Yorkshire,  the  northern  extremity  of  the  arc,  and  for  this 

purpose  the  following  are  the  data  fiirnished  by  Lieat.  Col. 

Mndge. 

Col.  Madge's       Latitude  of  Clifton  reduced  to  the  centre  of  the  station  63* 

^*'  27'  36,"62. 

Azimuth  of  Gringley,  seen  from  Clifton^  and  reckoned  firom 
the  north  toward  the  west  256'  17'  23". 

Azimuth  of  Heathersedge.  seen  from  Cliflon,  and  reckoned 
in  the  same  direction  118  8'  8^81. 
from  which        With  these  data^  and  the  two  tables  of  spherical  trianglet 
tions^Iwc**'    and  the  logarithms  of  their  sides  expressed  in  arcs,  the  inte^ 
begun,  va^  between  Clifton  and  the  two  stations  Griogley  and  Hea« 

thersedge  were  found  in  toises  and  in  seconds  of  a  degree,  aa 
well  as  all  the  corrections  to  be  made  on  the  first  azimntha 
increased  by  180%  as  azimuths  of  Clifton  seen  oa  the  boHsoii 
at  these  latter  places, 
^d  continn-  The  same  process  was  continued  for  the  followii^  statiooi 
v^le  Mnet!  *  ^"  succession,  all  the  way  to  Dunnose  in  the  Isle  of  Wigh^ 
which  is  the  southernmost  extremity  of  the  series. 

In  this  manner  we  have  the  latitudes  and  azimuths  of  each 
station,  py  means  of  two  or  three  preceding  stations,  and  con« 
^     aequently  we  have  a  verification  of  all  the  calculations  that  have 
been  before  made  by  Lieut.  Col.  Mudge. 

The  results  of  my  calculations  are  contained  in  the  two  fel^ 
owin   tables. 


first 
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Jirsi  Talk  of  Distances  in  Toises  and  in  Seconds  of  a  Degree  TMe  ofdn- 
en  ike  Meridian,  comprised  between  the  westerly  Stations  in  tancet  of  the 

-1.  c^.-  .-r  rr^i^^.iH  .vresterly  sta- 


tki  Series  qf  Triangles. 


Hamei  of  the  Stadont. 

Clifton 

Hcatbenedge     - 

Orpit 

Cast  led  Dg 

Corley 

EpweJl 

Stow 

Wbttehorse    - 

Highclere 

Dean  Hill       - 

DoDOose 

Sum  total        « 


Arcs  in  toitet. 

0,0 
6834,324 
15818,4'89 
19801,1934 
14295,384 
22327,008 
9555,479 

18799*645 

14990,567 
16105,614 
23529,886 

162057,5437 


Arcs  in  Seconds. 

0,0 

430,9928 

997,5928 
1248,822$ 

901.6207 
1408.2543 

602,7284 
1185,8656 

945,6354 
1016,0180 
1484.4531 

10221,9837 


tions  oil  the 
Meridian  ;— 
in  toises  aodaa 
seconds. 


Second  TahU  of  successive  Intervals  between  the  Eastern  Stations,  Table  of  tb» 

intervals 

Arcs  in  Seconds. 


Kunes  of  the  Stations. 

Clifton 

Griogley         • 
Satton 
Holland  Hill 
Bardon  Hill 
Arbory  HiU 
Brill 
Nuffield 
Bagsbot 
Hiodbead 
Batser  Hill 
Donnose 

Sam  total 


Arcs  in  toises. 

0.0 

2809,105 
10838,816 

4631,190 
18092,261 

27956,417 
22374,106 

14350,3834 

12137,933 

14449,2027 

7853,644 

20514,036 


between  the 
E.  stations. 


0,0 
177,149 
1061,931 

295 ,225 1 

1141,0462 

1763,2683 

1411,2769 

905,2155 

765,6822 

911,5140 

495,4551 

1294,1974 

10221,9607 


162057,0941 

Now  if  we  take  the  arithmetic  mean  of  the  sums  contained  '^^  enthmetic 

mean  of  those 
Id  the  two  tables,  we  have  for  measures  of   the  entire  arc«  resulu  gives 

^mprised  between  the  stations  of  Clifton  and  Dunnose»  the  ^^*  "*•*'* 

-  ,,       .  .  .  ^  ,  J    degree  ■■STOTl 

iollowmg  quantities  162057,32  toises,  and   10221,972  seconds  loiiet,  of  lat. 

of  a  degree,  or  2**  50'  2l''>972.      By  dividing  the  former  ofofthtuM€ 
these  by  the  second,  we  get  the  measure  of  a  degree,  corres- 
ponding to  the  mean  latitude  of  the  whole   arc,  equal  to 

*7073i74 


I 
I 
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.'^7073,74  toi«e>„  or  6082^,34  fathoms,  at  the  [emperatwe 

i6}°of  tlie  centigrade  thermoineter,  the  latitude  being  i^i 

2-  20''. 
!!i"' hi  wti'lf '  '^''»""'°"  3t  Arbury  Hill  happens  to  be  very  nearljr  in 
wc  in'ni**'o  ''"^  Bietidiaii  of  Clifion  and  Duncose,  and  divides  the  inletval 
\>eu\y  Miul  between  ihem  into  nearly  equal  parla.  The  measures  of  that 
northern  mem  P'^'^' "^ '''^*^'^'  *'iich  lies  between  Arbury  and  Dunoose,  is 
dcg.  proven  by  Ihelables9l679,47  loises,  and  j)7S3',34  seconds,  or  I'Sff 
^^:*'  23' .34  of  the  common  division  of  the  circle.    The  mean  laii- 

ludeof  ibearc  ia5r25'2I'.     And  the  measare  of  1  degree 

corresponding  to  it  ii5706a,'ll  lois-s, 
rat)  the  I"  'he  same  manner  the  measure  of  ibe  arc  comprised  be- 

"'"'"''^''r/^'n  ''*''^^"  Arbury  Hill  and  the  northern  exticmiiy  at  Clifton,  is 
"  70377,65  loisea,  and  4438,63  seconds,  or  1'  13'  5a",e3.     lis 

mean  latitude  is  a'i"  50' 3'2'.    And  we  ha?e  for  one  degree  of 

the  meridian,  corresponding  to  tbis  latitude,  57050,70  toises. 
Hence,  if  we  divide  ibe  entire  arc  into  two  equal  parts,  we 

deduce  the  following  values  of  a  degree  corresponding  10  the 

middle  of  the  whole  and  of  its  parts. 


*B.-5T0flO.7O  _ 


^eitreet 


Durthwsrd, 


MTfcc:  These  v: 

uBiforniilT  .1     ., 

wilhlhethtnry '"^'heory, 

■nri  the  reiuhi  been  taken 
of  other  ad- 
auaMrcmenti. 


Inquiry  into 

which  IrI  10 
I  he  former 
coachuions. 


l^litndr*. 
51"  25'  30' 
52      2  20 
52    50  30 


L 


57063 
5707* 

57091 
lues  are,  as  appean,  perfectly  in  confiirmity  with 
andwilb  the  results  of  other  measures  that  have 
indifferent  parts  of  the  northern  hemisphere;  but, 
in  order  to  place  that  agreement  in  a  more  distinct  point  of 
view,  I  shall  show  how  nearly  these  estimates  agree  with  the 
elliptic  hypothesis,  by  comparing  them  with  those  measoras 
of  a  degree,  on  which  we  can  place  the  greatest  reliance  for 
exactness. 

Now,  if  we  compare  the  results  of  these  calculaiions  with 
thosededueed  by  Lieut.  Col.  Mudge  from  his  observations,  we 
shall  see  the  probable  source  of  those  errors,  which  it  appears 
to  me  have  led  him  to  false  conclusions,  Ii  has  already  been 
observed,  that  the  station  at  Arbury  Hill  divides  the  whol* 
arc  into  two  parts  nearly  equal,  and  that  it  is  also  nearly  in 
(he  meridian  of  the  two  en  I  rem  i  ties  at  Dunnose  and  Clifion. 
It  was,  in  all  probability,  this  circutnstance  which  determined 

the 


nemiB  or  mi  iaitr. 
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BDtbor  to  observe  the  lalitode  of  Aibury  Hill,  fl>  be  would 
havetwopartial  am  independentof  the  whole  and  of  each 


^^ne 


For  delermining  ihe  angular  extent  of  theie  arcs,  Lieut  Col.  Factt,     The 
hi adge  observed  ihe  zenith  distances  of  several  »tars  on  '''^ 'ffh/sieiivere 
meridian  above  ihe  pole,  by  means  of  a  large  lenilh  sector  obiervrd  by 
cooftTUCted   by    R;im<den,  with   the   same  palm  tliat   he   had  ^^^^^  utmih 
beitowctl  npon  the  iheo>loliie.      Lieut.  Col.  Mndge  paid  allwctori 
possible  attention,  and  look  all  such  precauijoos  as  might  nr.tu- 
ralty  be  expected   IVoni  an  observer  of  his  experience  and 
address.     Nevertheless  the  results  of  his  observaiions  made '"  *''"^'' '*" 
on  differi'nt  stan,   differ  no  less  than  4  seconds  irom    each  [,*"'""' 
other.     But,  by  taking  a  mean  of  all,  the  dimensions  ol  ihc 
aici  reduced  10  the  centre  at  each  station  areas  follows. 

Between  Clifton  and  Dunnose    2°  SO'  23" ,35  Means  of  nh- 

Clifton  and  Arbury        1    14      3  /H)  »er»aiion  in 

Arbury  and  Dunnose   I  36    ig  .gs  dcg.andpu. 

The  extent  of  the  first  arc,  in  linear  measure,  is  10303391 
(eel  English,  and  when  this  is  reduced  to  loises,  we  have  for 
the  lengths  of  the  three  aici  from  Lieut.  Col.  Mudge's  niea- 
vaitt, 

^F^0^1  Clifton  to  Dunnose       162067,3  The  mncarn 

CUflon  to  Arbory  7038C,2  ""  "•""-■ 

Arhury  to  Dunnose        9168/, I 

llieselast  values  exceed  those  resulting  from  ray  compU' 
tationi,  ihe  £rst  by  10  loises,  the  second  by  2,  the  third  by  8 
toiset;  anil  these  dilTereDces  arise  from  the  convergence  of 
the  meridians,  which  the  author  thought  might  safely  be  neg- 
lected, and  in  f.icl  it  does  not  make  a  ditfercnce  that  is  percep- 
tible in  the  value  of  a  degree  upon  the  meridian.  For  the 
difference  of  8  t.,i,c^s,  in  the  distance  between  Dunnose  and 
Arbury,  makes  but  5  f«ises  ditferencc  in  the  value  of  a  degree 
opon  that  mc,  and  the  difference  of  10  in  the  whole  distance 
from  Dunnose  to  Clifion,  makes  3^  In  the  measure  of  each 
di?gree  on  that  arc.  So  that,  as  far  ns  this  source  of  disa^e- 
inenl  is  concerned,  the  author's  results  and 
lerially  froai  each  other. 


would    not  „||y  difftring 


J 
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Butj  if  we  attend  to  the  aogular  dimensions  of  the  Mveraf 
arcs^  as  deduced  from  observations  and  from  calcolatioo,  these 
will  not  be  found  to  agree  so  nearly. 

The  following  table  will  shew  the  differences  in  eadi  instance. 

•«*•   J        A  /^in  J  T>  f 2** 50' 23^35 observed 

BotiAdeE.and  Clifton  and  Dunnose      <  ..     .    i     j 

ptt  they  differ  I  2  50  21  ,97  calcnlated 

▼cry  consider*  ■ 

ably. 


Difierence  +  1  ,38 

^i-n         J  A  u  f  1«  U'    3",40  observed 

Clifton  and  Arbury  <  «    .«  z.«     i    i      . 

^  I  ]  13  58  ,63  calcnlated 

Difference  j  -h  4  ,77 

Arbury  and  Dunnose  <  ^         ^^       ,    , 

^  1 1  36    23  ,34  calculatet 


Difference  —  3  ,3g 


These  differences  are  really  considerable,  and  are  capable 
of  producing  important  errors  in  the  results  dependent  oo  them. 
In  the  first  place  we  see,  that  the  southernmost  arc  between 
Dunnose  and  Arbury  is  smaller  than  it  would  appear  by  com- 
putation, by  as  mu(:h  as  3'^4,  and  when  this  deficiency  is 
combined  with  an  excess  of  8  toises  in  the  linear  dimensions 
namely  40        of  the  same  arc,  it  makes  as  much  as  40  toises  difierence  in 
d^'*rce°*         the  estimated  length  of  a  degree.    The  reverse  of  tbii  ocdirt 
in  the  northern  portion  of  the  arc  comprised  between  Cliftoii 
and  Arbury  Hill.    This  is  larger  than  it  ought  to  be  by  4^77# 
and  hence  the  value  of  a  degree  on  the  meridian  turns  out  too 
The  eicc«8  of  ^^^^^  ^7  about  62  toises  in  its  linear  dimensions.    Fortunately 
the  total  arc  is.  however,  the  excess  of  the  total  arc  is  extremely  smalh,  as  it 
fcowcver,much  ^^^  ^^^  exceed  r',38,  so  as  to  make  but  5  or  6  toises  differ- 
ence  in  the  length  of  a  degree  observed  on  the  meridian,  and 
corresponding  to  the  mean  latitude  of  the  arc  examined. 
Hence  the  ap-      From  what  has  been  above  stated,  it  seems  almost  beyond  t 
parent  increase  doubt  that  it  is  to  errors  in  the  observations  of  latitude,  that  the 
to  be  atcrUied  appearance  of  progressive  augmentation  of  degress  towards  the 
to  error  of  obs.  equator,  as  represented  by  Lieut.  Col.  Mudge  in  his  paper,  are 
jy  ffiit         '  ^^  be  ascribed,  and  that  It  is  especially  at  the  intermediate  sta* 

tion 
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ioa  at  Arbory  Hill,  that  the  observations  of  the  stars  are  erro- 
leoos  nearly  5  seconds,  notwithstanding  the  goodness  of  the 
nstnunents,  and  the  skill  and  care  of  the  observer.  But,  before 
insist  farther  on  this  head,  I  will  answer  one  objection  that 
Day  l>e  made  to  the  principles  of  the  method  that  I  have  pursued 
D  ibis  Memoir. 
Those  astronomers,  who  have  hitherto  undertaken  the  mea-  objtction.  The 

wircment  of  degrees  of  the   meridian,    have  deduced  their  elci»em»  dc- 

°  .       t  u      pt^ndent  cm  the 

ooeaiiures  by  simply  dividing  the  linear  extent  by  the  number  ciiipticalfigurc, 

3f  degrees  and  minutes  found  by  observation  of  the  fixed  stars  are  too   uncer- 

taken  at  the  two  extremities  of  the  arc.     This  is  indeed  the  ^^mpioyed  io 

most  simple  that  can  be  adopted  ;  and  it  has  the  advantage  of  calculating  the 

being  independent  of  the  elliptic  figure  of  the  earth,  especially  *"  ^'^^  ♦ 

in   arcs  of  small  extent.      The  elements  dependent  on  this 

figure,  are  too  uncertain  to  be  employed  in  calculating  the 

angular  intervals  in    the  short  distances  between   successive 

stations,  even  as  a  means  of  verification,  without  risk  of  ccm- 

mittiog  greater  errors  than  those  to  which  a^tooomical  observa- 

lk>Of  can  be  liable.    Accordingly  one  cannot  safely  make  any 

i»e  of  it  in  cases  where  great  accuracy  is  required. 

I  mtist  admit  the  justness  of  this  objection,  and  must  there- 
fere  shew  the  extent  to  which  it  really  applies  to  the  present 
acA>|ect. 

In  the  first  place,  I  may  suppose,  that  in  consequence  of**J'^°';*^ 
some  fault  in  the  instrument,  with  respect  to  vertical  position,  ^jtr.    mea«urM 
oonstruction,    or  some    accidental  derangement,  there  is  an  f»y«  diff.  ellip- 
crror  of  some  seconds  in  the  observations  of  the  fixed  stars.  j^„^  j^g  admits 
How  is  this  to  be  discovered  ?    This  is  not  to  be  done  by  com-  te«i  chat  the 
paring  the  value  of  a  degree  on  the  meridian,  as  deduced  from'  ^q°j,,  asct'ib- 
theae  observations,  with  the  results  of  other  measurements  in  ed  to  the  fig.  of 
distam  pans  of  the  globe.     For  if  we  find  that  these  degrees  n*!^^„e7rth«*"^ 
to  taken  do  not  agree  in  giving  the  same  ellipsoid,  we  are  not  error*  of  otM. 
to  attribute  all  the  differences  to  irregularities  of  the  earth, 
without  supposing  any  error  on  the  part  of  the  obser^'er,  of  bis 
instrument,  or  of  other  means  employed  in  his  survey. 

But  this,  in  fact,  is  what  has  generally  been  done.     It^  must, 

"kowever,  be  acknowledged,  that  the  majority  of  observers. 

have  not  been  in  fault,  as  they  could  dot)othing  better  j  but 

tbo  mvicb  reliance  has  been  placed  on  the  goodness  of  their 

ifftftrumentB,  their  means,  and  other  clrcunvtancei.     It  is  true 

that 


oir  TBS  xosTt  or  i 

thai  irivgulantio  of  the  earih  am!  local  attraciioni  may  ocea- 
•toii  considerable  discrepancies  which  aie  even  iiieviiablc  i  but 
before  we  decide  that  these  are  (lie  real  source  of  disagtecmeot, 
we  ought  carefully  to  ascerrain  thai  iliere  are  no  oiherc. 

{Tu  Oe  continued.) 
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On  the  Roots  nj  Trees.     By  Mrs,  AcMEa  Ibbetsov. 
To  »C  Nkkntsan,  Esq. 
SIR, 
my  lait  letter,  it  teas  my  endeaTour  to  gire  as  exact  an 


and 


and  breadth ;  thai  which  they  made  in  spring  and  a 
that  which  (nearly  at  the  same  lime)  enlarges  ihe  trunk*.  I 
tball  now  veniiire  on  a  more  difficull  task,  the  delineation  of 
the  root,  which  I  have  long  delayed  j  for  wlienever  I  wat  on 
the  point  of  allempling  it,  I  feared  I  wai  inade<)i]ale  la  the 
undertaking,  and  put  it  aS  another  year,  till  tiirther  disieclion, 
and  a  more  Iharougk  knnu/tedge,  should  satisfy  me  ihst  I  was 
cspablcuf  giving  an  account  that  would  please  myself,  and  do 
jusiicelo  thegreaiobject  of  my  pursuit.  For  many  yeari  to- 
gether 1  have  recurred  to  the  subject,  stuilying  it  with  the  most 
iodetitigable  industry,  and  seeking  in  nature  only  for  informa- 
tion :  but  for  Ihe  last  six  monihi  tbe  quantity  of  roots,  both 
fresh  and  dry,  that  I  have  dissected,  llie  innumerable  callings 
thai  I  have  subjected  to  the  solar  microscope  of  the  roots  of 
diflferent  trees  of  every  age  and  size — in  short,  the  endeavoun 
I  have  made  to  collect  facts  sutScieot  to  prepare  myself  to 
give  nn  exact  account  of  the  laws  by  which  the  root  is  regu- 
lated— ihe  power  which  governs  it  m  it*  exterior,  as  well  aa 
inr»torform — the  parts  which  compose,  and  the  mechanism 
which  moves  il,  haaat  last  given  mecourage  sufHcient  to  ven- 
ture on  my  (ask  )  and  if  I  do  not  thoroughly  sali^^  my  readers, 
I  shall  still  show  many  ihing*  perfectly  unknourn  i  and,  at  a 
future  lime,  I  shall  hope  lo  add  circumstances  that  may  retider 
it  mote  complete,  and  more  worthy  the  atlenlion  of  the  puhUe  : 
at  least  1  can  promise,  that  I  shall  advaoce  nothing  but  what 
mii  may  aKcrlain  ihc  truth  of,  nor  enter  inici  an^  detail  Cbat 
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■■7  not  be  proved  lo  be  ju*t  and  Irue,  by  those  wlio  will  take 
•be  trouble  of  leehing,  bolh  in  dluec'ian  aail  practical  garden- 
tog,  ibit  knowledge,  which  coiudot  labuur  and  watciiiDg  baa 
pfomred  me. 

The  6r$t  thing  that  itrikei  the  mind  with  astoniihineDt  in  Eipti>:i*lioii 
llu  diiseciion  of  rooiB,  is  that  excesiive  motioti  lo  which  ihey  ^-^^^^  '"~'  "^ 
are  subject  ;  each  fibre,  and  each  aap-vesiiei  must   be  capnble 
of  changing  iti  place,  and  nf  creeping  individually  into  aoo-  j 

Iher  (iluation  ;  and  yet  so  admirably  is  the  tout  ensemble  con-  ^M 

irived  to  tnake  but  one  wholt,  that  it   rarely  difFcrs  from   that  ^| 

form  iadj'old,  which  is  alloiied  to  that  species  of  tree.    The  ™ 

loot  of  a  tree  is  thai  part  which  i^i  the  foundation  of  the 
np-veuels.  I  have  said,  thai  each  sap-vestel  of  the  lUm  h 
joined  about  two  inches  above 'h(^  earth,  to  two  sap-uesseU  of 
the  root  ;  and  so  wholly  and  individually  do  ihey  belong  lo 
each  other,  iltal  ihey  cannot  be  divideid,  without  causing  the 
destruction  of  both  ;  the  root  may,  indeed,  sometimes  shoot 
oat  mother  tap-vessel,  I  believe  ;  but  the  stem-vessel  cannot 
■boot  (in  (his  situaiion,  and  thus  aggregated)  another  root. 
Thifvcrael  hasiis  little  branch, flower,  and  frnit  proporlioneil 
toiltsize;  it  is  impossible  to  know  what  each  stem  cylinder, 
wilb  ilaaccompanying  root,  will  produce,  because  it  canoot  be 
traced  higher  in  the  tree  ihan  the  trunk  j  but  from  ihe  root 
to  that  part  1  have  ofien  followed  it  in  one  lengthening  string. 
MoniieuT  de  St.  Aubert,  (who  is  pursuing  tlie  same  course  of 
■lady  M  myself,)  confirms  what  1  have  now  written,  by  dlssec- 
lioni  published  just  after  ray  opinions,  in  this  respect,  appeared 
ia  your  Journal ;  and  any  one  iliat  tiudUs  from  diiitctions, 
mnit,  I  trust,  be  of  the  same  mannerof  thinking,  ihetruih  so 
plaiiHy  appears  in  iheni.  To  the  root  is  added  many  radicles  Rjdidci,  w:i 
with  alt  ihc  mechanism  necessary  to  collect  and  throw  op  the  '^"^  mech*- 
nmrithmcnt  procured  from  the  earih  around.  Tliat  every 
plant  has  llie  power,  from  all  the  variety  of  soils  and  decom- 
posed nutter,  to  select  that  which  best  suits  it*  iialure,  and 
convey  it  to  the  botmm  of  (he  toot,  where  all  the  juicea  meet, 
aiM]  are  properly  cotnpouuded  and  asninilated  to  the  nature  of 
the  plant,  ii  a  certain  truth  :  tins  general  res?rtoir  is  found 
at  (be  part  where  tlic  root  begins  lo  cnntfact,  to  form  the  sap- 
root.    It  is  known  by  the  quandiy  of  nlbnmnm  laid  up  there. 

rS^ve  long  bccD  convinced,  thai  albuniutu  is  the  congealed 
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juice  into  which  all  the  various  nourisbmeot  of  the  earth  tmasi 
part  forms  into  aap,  part  into  the  jelly  of  wood  ;  for  the  sap  is 
nothing  bat  this  juice  in  a  dissolved  state^  and  the  wood  pothiog 
more  than  albornum,  having  the  wood  and  bastard  vessoW 
lengthening  by  degrees^  and  ronning  through  it  It  is  im- 
possible, that  any  wood  vessels  can  be  formed  by  this  juioej  bol 
the  sap  may  easily  be  converted  into  that  jelly-like  sob8taiice« 
which  forms  the  alhunium,  and  the  rest  of  the  process  may 
be  seen  to  pass  under  your  eye  in  the  solar  microscope ;  that  is^ 
the  bastard  vessels  may  be  seen  to  lengthen^  and  the  sap-vessek 
Co  pierce  through  the  softer  substance,  for  the  completion  (tf 
the  wood. 
jRnt  psrtof  The  root  may  be  divided  into  three  parts;  the  first  pari 
^"^'  shows  the  difference  between  the  stem  and  rool«  tbelitftcr 

having  double  the  number  of  wood  vessels,  and  no  pith  |  fiir 
Mo  pith  after    sfler  the  first  three  or  four  years,  the  pith  always  disappears  ia 
*  ^^^'^  y***"*  the  root  of  trees,  and  the  line  of  life  occupies  the  ctmtre  in  ka 
stead  ;  iodeed,  as  the  chief  use  of  the  pith  is  to  moisten  tb» 
wood  vessels,  that  they  may  bend  in  every  direction,  and  Unii 
£icilitate  the  exit  of  the  buds  ;  and  as  the  roots  of  trees  iiave 
few  buds  after  that  time  to  throw  from  the  root,  the  pith  would 
no  longer  be  of  use  in  the  centre  ;  the  bark  and  inner  bark  aim 
nearly  the  same  as  in  the  stem,  and  the  row  of  alburnum  m* 
ther  larger— that  the  wood  should  be  double  in  the  root,  to  what 
it  is  in  the  stem — and  that  it  should  increase  according  to  the 
increasing  branch,  is  the  most  absolute  proof  that  the  sap  Bows 
in  the  wood,  since  no  other  part  would  produce  nourshnaem 
sufficient  to  support  the  tree.     But  no  person  who  dissects 
trees,  can  doubt  this  truth,  as  the  immense  sap-vessels,  and 
their  being  loaded  with  sap,  must  carry  copvictk>n  to  the  most 
incredulous,  provided  they  see  it  properly  magnified. 
Sfvond  part  of     '^^^  second  part  of  the  root  is  that  which  appears  to  be  the 
tlie  root.  reservoir.     It  has  all  the  parts  already  mentioned,  except  that 

the  bark  is  narrower,  and  that  the  part  usually  occupied  by  the 
albutnuiTs,  has  from  three  to  five  rows  of  that  matter,  instesid 
of  one ;  they  are  wide  and  juicy,  and  the  quantity  most  irre* 
gular.  I  have  often  seen  them  almosi  heaped  togeiaer,  fbrtoing 
at'  once  from  five  to  seven  rows ;  but  1  never  saw  mote. 
,  (See  fig.  I .  PI.  B.)  The  alburnum  is  loose  and  thin,  and  far  mora 

watery  and  unfinished  in  its  appearance^  than  ia  the  item>  or : 

Ant 
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Ant  roof .     The  tap  root  is  die  third  divisiQD^it  i«  of  (he  ut- Third  division, 
most  consequence  to  attend  to  the  shoots  that  belpng  to  fhe  ^^  tap  root. 
diftrent    roots — it  is  the  tap  root  which  always  forms  the 
leading  shoot  of  the  tree ;  arid  if  it  is   cut,  it  will,  without 
doubt,  spoil  that  part,  by  forming  two  middle  stems  to  the  tree  j 
at  least  I  have  generally  found  this  to  be  the  case;  and  as  the  .  .  ^    ..  ,  ^ 
beauty  of  a  tree  depends  much  on  the  perpendicular  height  of  *>.,.. 

its  single  pillar,  the  custom  they  have  in  most  nurseries  of  cur- 
tailing the  tap  root,  is  a  most  vicious  one.  A  row  of  alburnum 
It  seldom  foutid  in  this  part  of  the  root ;  for  it  increases  this 
way  but  once  in  seven  or  eight  years — its  growth  is,  indeed^ 
in  a  different  manner^  shooting  from  the  end ;  for  if  I  .sever  the 
tmallest  piece  from  the  tap-root.  It  will  very  sooii  throw  out  •     .Tt 

tiro  ends,  and  if  these  are  cut,  two  more  will  be  added  to  each, 
pod  it  then  ceases  to  shoot  perpendicularly  i  losing  its  form, 
and  then  growing  like  a  common  root,  whereas  a  /ap-roo/ drawf 
out  at  the  end  like  a  telescope,  one  inch  each  shoot ;  and  if  it 
it  dissected  with  care,  two  or  three  of  these  divisions  will  b^ 
found.  What  is  the  use  of  the  tap-root  ?  By  shooting  per^  Useof  thttap 
pendicularly  down,  to  fix  the  tree  firmly  in  the  ground,  and  ^^^^' 
keep  it  straight  in  that  position  ;  then  it  is  surrounded  by  ra- 
dicles which  perpetually  pump  up  from  every' different  soil,  as 
It  proceeds  in  depth,  what  other  roots  cannot  attain,  matter 
which,  mixed  with  what  the  higher  grounds' bestow,  serves  to 
bring  a  variety  to  compound  the  different  ingredients  required 
for  the  various  nourishment  of  the  tree,  probably  minerals  are 
wanted  to  form  the  juices  of  (he  hark  \  and  I  doubt  not  that 
the  deep  descent  of  the  tap-root  is  most  necessary  to  the  health 
and  vigour  of  the  tree.  How  improper,  then,  is  the  custom  Never  to  c«l 
of  cutting  it,  and  curtailing  also  many  of  the  other  roots,  each  ^he  roots. 
of  which  has  its  appropriate  branch,  which  will,  of  course, 
tnfier  in  decay  for  the  delapidattons  produced  by  the  ignorance 
of  the  gardener.  But  the  loss  of  the  tap-root  can  never  be 
xemedied.  It  can  no  longer  serve  as  a  deep  well,  to  gain  not 
only  a  quantity  4  f  moisture  from  the  number  of  rills  it  may 
meet  with  in  its  descent,  but  also  matter  from  a  variety  of  soil, 
and  innumerable  productions  it  passes  in  its  way.  The  tap-root 
it,  then,  like  the  radicles,  only  a  larger  pump  to  collect  and 
throw  op  all  that  it  can  select  of  water  and  other  juices.  The 
second  part  of  the  root  is  the  reservoir  for  collecting  the  mate! 
SuPFLEMBNT.— Vol.  XXXIV.  No.  156.        Z  rials  ^ 
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i  and  the  third  part  is  the  laboratory  for  farming  etch 

difieTHit  gis  and  juice  iiece8iar|r  to  the  health  and  habits  of  the 

ttee,     I  nuqr  well  add  a  fourth  ;  for  the  radiclei  are  I  be  col* 

lectoTB  tent  cot  on  every  tide  to  leek  fresh  provisions,  to  aug« 

nent  the  storet,  aad  iocrease  the  riches  of  this  little  habitatioo. 

^•^•et  ef  «••  Tbey  have  all  the  mechaniftm  appropriated  to  the  purpose,  and 

1^^        ^    the  bark  and  rind  are  so  joined,  as  to  serve,  not  only  to  protect 

and  defend  tliem  from  the  stones  and  insects  within  the  earth» 

but  also  to  pierce  and  make  way  for  them  through  the  hardest 

materials ;  for  they  possess  that  softening  power  which  enables 

them,  I  may  say^  to  eat  their  way  into  every  substance.    I( 

tie  rsdifht-    ^^^^  ^  doubted,  that  they  possess  this  faculty  as  well  as 

bucLSi  since  I  have  perpetually  found  them  dividing  roots,  pierc* 

ing  through  the  hardest  wood,  and  evsn,separating  siones  where 

Itoot  to  be  cat  any  little  defect  assisted  them.     That  a  tap-root,  or  any  riot 

if  injured.        ^^^  ^^  injured,  should  be  cut  off,  there  can  be  do  doubt,  suice 

the  danger  of  the  rot  is  greater  than  any  other  inconvenieDoe— 

but  the  greatest  care  (when  trees  are  to  be  transptanted)  ahookl 

be  taken  not  to  hurt  the  roots,  and  if  any  radicles  can  be  pie« 

served,  by  wrapping  them  up  in  freth  earth,  it  should  be  done  | 

for  if  they  will  live  a  little  time,  it  mil  be  a  great  gain  to  the 

'Kctasity  of     tree  ;  and  here  is  the  advantage  of  having  the  pit  ready  dog, 

'  uTdJ*'*  '"^  "^  removing  the  plant,  with  all  the  earth  around  it— it  pre* 

serves  the  few  radicles  alive,  and  enables  them  directly  to  per* 

form  their  office  of  pumping  moisture  and  nourishment  from 

the  earth— but  if  the  tree  is  taken  out  some  hours  before  it  ii^ 

replaced,  all  the  radkies  are  sure  to  die ;  and  if  the  tap-root  b 

also  injured,  no  wonder  they  never  make  fine  trees;  or  that 

those  planted  by  nature  are  always  found  superior.    The  reason 

tliat  throwing  a  quantity  of  water  into  the  pit  has  been  found 

serviceable,   is,  that  it  supplies  moisture,  and  quickens  iho 

growth  of  the  new  radicles;  and  what  is  still  more  advantag^os, 

akhi  should  be  constantly  done,  a  large  barrow  of  good  mouU 

should  be  thirown  on  the  roots,  and  about  the  radicles  f  for  a 

young  and  tender  shoot,  if  it  has  to  pU;rce  through  ckxU  of 

earth  in  its  sickly  state,  will  certainly  ikil.    It  is  like  easily  di« 

fested  meat  to  a  weak  stomach — il  you  load  it  with  heavy  food 

at  first,  it  destroys  it  at  once ;  but  let  it  gain  strength  and  vi« 

gour,  and  a  well-conditioned  radkio  will  pierce  through  ateo^ 

walls  in  timCr    It  may  be  Buppoacd,  that  aocording  to  the  va^ 

ricff 
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ttetjr  re(fAttd  to  compound  the  juices  of  the  tree,  such  U 
the  depth  or  shallownesi  of  the  root.  The  oak  and  ash  ^are 
two  of  the  deepest  rooted  of  oar  forest  trees,  and  should  not, 
therefore,  be  planted  close  together — they  mUf  injure  by  iuter- 
tecting  each  others  roots — indeed,  the  greatest  care  should  be 
taken,  ihat  even  trecii  of  the  same  kind  (much  more  if  they 
are  not  so)  should  not  shoot  their  branches  so  as  to  cross  or  lie  Not  to  croai 
OB  dach  other.  It  is  inconceivablis  the  mischief  they  do,  whe-  ^^^^  toou, 
their  root  or  stem  branch — in  the  first,  it  is  not  so  easy  to  guard 
flgftibst  the  evil ;  but  nt  their  original  planting,  great  care  should 
bb  taken  to  place  their  roots  regularly  and  even  in  the  ground, 
flAd  not  aUow  tliem  to  cross,  in  which  case  nature  herself,  with  •''d  ooc  to 
the  atmost  diligence,  will  avoid  another  root*&  covering  them,  branchtt. 
Bbt  it  sometimes  happens  both  nbove  and  underground — and 
in  the  firtt,  when  seen,  it  should  directly  be  remedied,  for  no* 
thing  brings  the  ret  so  soon.  They  either  both  contract  into 
•o  small  a  compass  as  to  injure  each  other,  or  one  gets  the 
better  and  destroys  the  other,  or  the  dispute  carries  the  rot  into 
bbth— -for  they  will  not  continue  to  lie  one  on  the  other,  with* 
oat  receiving,  or  doing  injury  :  but,  first  losing  bark  and  rind, 
the  upper  one,  pressing  on  the  other,  in  a  few  years  pierces  it> 
aiicl  then  the  trial  of  strength  begins  between  each  separate  set 
of  the  sap- vessels.  I  have  some  curious  specimens  of  this 
kind,  well  W9rthy  being  presented  to  the  public  attention,  as 
giviriga  thorough  insight  into  the  nature  of  a  trcre,  and  as  ad- 
mirably pointing  out  the  cooseqoential  parts  of  a  plant,  which, 
of  course,  are  always  the  last  to  give  way. 

I  shall  now  turn  to  the  manner  in  which  the  roots  of  trees  Various  folds 
are  folded  (if  i  may  so  express  myselQ  in  most  forest  trees,  ®^  ^*  ^^^* 
such  as  the  elm,  the  oak,  the  ash,  &c.  They  are  laid  exactly 
like  a  circular  fan,  their  folds  meeting  in  the  centre,  and  appa* 
rently  doubled  over  at  the  bark.  This  is  admirably  seen  in 
the  oak,  stilt  better  in  the  lime  tree  :  but  most  visible  it^ 
good  double  microscope — and  so  excessive  is  their  predilection 
for  this  shape,  that  cut  them  ever  so  straight,  nay,  plane  them 
smooth,  and  in  a  few  hours  (if  the  wood  retains  any  vigour  of 
muscle)  tlie  ribs  will  again  evidently  appear  to  be  rising,  and 
the  finger  which  passes  over,  will  be  able  to  mark  its  motion, 
of  at  least  will  feel  the  beigih  the  muscles  have  gained.  In 
some  roots  I  have  measured  the  rising, -and  found  it  to  be  above 
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Folds  caoted 
by  the  muscu- 
lar fibre. 


Spiral  wire 
Which  causes 


It. 


No  tap.foot 
in  firt. 


the  tenth  of  an  inch  in  twenty-four  hours.    Think  what  k 
must  be  in  fresh  and  living  plants  !     See  the  different  sorts  ^ 
figures  into  which  the  oak,  &c.  folds  from  that  of  the  firs.    The  , 
first  fig.  2.  BB,  the  second  fig.  3.  CC.  showing  it  more  plain!/ 
than  in  the  circle.     Let  not  the  reader  suppose,  that  this  is 
the  common  warping  of  wood  \  it  is  the  regular  fold^  always  iu 
one  figure,  and  which  goes  off  long  before  the  wood  is  dry,  and 
only  retains  it,  like  the  animal  muscles,  a  little  while  afterlife 
has  ceased  to  linger  in  it.     It  is  the  last  power  of  the  moscolar 
fibre  of  the  wood,  or  rather  of  the  spiral  wire.    I  have  ool  yet 
mentioned  this  as  forming  part  of  the  root,  because  it  does  not 
(as  in  the  stem)  occupy  a  separate  division  in  surrounding  the 
nearest  sap-vessels  to  the  vital  part.     But  in  the  wood  of  the 
root  it  circulates  round  cvenj  sap-vessel-,  separating  each  cyljui* 
der  of  wood,  and  meandering  on  it  from  one  sap-vessel  to  ano- 
ther. (See  dg.  4.)      Besides  penciling  out  the  folds  io   three 
distinct  rows  of  spiral  wires,  in  each  yearly  increase,  as  at  fig. 
5,     I  doubt  not,  therefore,  that  it  is  the  spiral  wire  which 
causes  this  peculiar  motion,  and  I  am  the  more  persuaded  of 
it,  because,  though  the  motion  of  the  firs  acts  in  such  a  reverse 
manner,  yet  the  spiral  wire  accompanies  it,  so  as  equally   to 
affect  the  motion,   though  in  a  perfectly  different  direction. 
What,  then,  can  be  said  against  the  spiral  wire  being  the  caose 
of  all  motion  in  plants?    The  more  I  see  of  vegetable  life, 
the  more  I  am  convinced  of  this  reality.     From  the  first  1 
trusted  to  nature  to  prove  her  own  truths  ,*  and  she  wtli  do  it, 
because  I  am  most  careful  never  to  make  one  for  her.    The 
spiral  wire  never  retains  its  power  of  motion  above  thirty-four 
hours  after  it  is  taken  from  a  plant,  and  it  is  nearly  the  same 
with  the  root.      I  shall  now  indicate  the  extreme  difference 
observed  in  the  roots  of  firs,  when  compared  with  that  part 
in  other  trees.     I  must  t>eg  Pliny*s  pardon   for  detecting  him 
in  an  error  when  bersays,  '^  that  he  saw  a  fir  tree  planted,  whose 
tap-root  measured  twelve  feet.*'    Now  unfortunately,  no  fir 
has  any  tap-root.    Such  is  the  aversion  their  roots  (uive  to 
piercing  the  earth,  that  in  young  trees  they  will  frequently  be 
found  with  their  roots  bent  back,  and  thus  forming  a  hook  or 
loop.  (See  fig.  6.)     The  roots  of  the  Weymouth  pine  and  sil- 
ver fir,  generally  divide  into  threes,  and  run  an  amazing  way 
horizontally  underground}  but  the  Scotch  and  Spruce  firs  ran, 
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frerery  direction,  an 
liigli  trcrci.  Ibedivi 
llie  firs  much  higher 
the  firs  have  any  rose 


a  very  little  Jepih  for  such  large  and 
on  of  the  root,  indeeil,  lakes  place  in  all 
I  Ate  stem  than  in  oilier  trees.  None  of 
^oir  of  alburnum,  as  is  found   in   the  ge- 


eoiu]  part  of  the  root  of  the  oak,  &c.  or  I  have  not  yet  been 
able  lo  discover  i|,  from  their  not  having  a  tap-root  to  guide  me 
ID  the  search  ;  but  I  shall  look  more  carefully.  I  have,  how-  Diwecfet! 
ever,  dissecled  more  than  four  dozen  fir  trees  of  all  ages  and  """^  ^"' 
lizes,  growing  nelurally,  and  transplanted,  not  only  in  seeking 
fW,  but  (he  lap-rnoi  also,  but  in  neither  have  1  succeeded. 
The  i.ip-ioirt  in  other  trees,  though,  from  being  removed,  it 
hai  branched  and  Io'>t  lis  shape,  yQl  is  always  known;  and  so 
it  would  be  in  the  firs.  I  doubt  not,  if  they  had  any.  But  in 
all  I  bive  seen,  there  ii  not  the  smallest  appearance  of  one,  and 
if  one  of  the  side  roots  has  been  by  accident  turned  down,  its 
increased  shape,  on  one  side,  shows  that  it  was  originally  a  sida 
root  forced  into  another  situaiion— yet  ihe  «ot(  jEi'fi'n  also  is 
mistaken.  There  Is  some  variation  in  the  bark  and  rind — liiey  Birk  and  rind 
are  not  eiactlv  like  those  of  the  stem.  At  first  I  thought  ihey  ""'  ^'"" 
wete  not  composed  of  leaves,  as  the  coverings  of  the  trunk  of 
all  firs  are  (see  my  letter  on  the  subject  in  your  Journal, 
33  ;)  but  that  was  undoubtedly  my  mistake — they  are  formed 
of  leaves,  but  thinner  than  the  stem.  Tlie  greatest  pari  of  the 
bark  division  is  engrossed  by  (hat  curious  matter  which  sepa- 
rates the  inner  bark  from  the  alburnum,  and  even  in  old  toots 
is  discovered  to  be  of  the  moft  silvery  whiteness  ;  and  its  situa- 
tion has  so  changed  its  very  nature,  that,  instead  of  a  thin  divi- 
sion of  hird  rough  wood,  it  appears  like  the  most  beautiful 
«oft  white  leather.  Surely  its  changing  tkiu  must  show  the 
excessive  power  of  the  juices  of  the  tirs  in  softening  and  tan- 
ning leather,  and  its  vast  superiority  over  the  oak  baik,  or  that  Superioritj  •! 
frf  any  other  tree  now  made  use  of  for  the  purpose — for  though  '["*  i^'""  "' 
Ibe  oak  hai  a  very  thin  layer  of  this  same  matter  lo  keep  the 
debililatingjuices  from  the  wood,  it  ii  nor  softened  and  emo- 
licaled  by  its  liqnid,  tior  has  it  Kilained  any  thing  like  the  sup- 
pleneifl  or  dehcacy  of  that  which  encloses  the  fir,  (as  all  may 
tee  that  examine  ii)  though  they  are  both  woods  originally  of 
nearly  the  same  degree  of  ronghness  and   hardness.     I  most  wiih  iha 

Eercly  wish  that  Sir  H.  Davy,  or  his  brother,  would  turn  thdr  "»™=  =hei 
Bliott  to  thi»  mbject— it  is  very  unlikely  thai  nature  wnuhl  "*"*      ^ 
give 
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^tve  such  a  proof  of  this,  if  it  was  not  thoroughly  woribj  tbo 
strictest  attention.  I  have  not  yet  described  all  the  motioa 
that  belongs  to  wood  in  the  roots  :  as  this  is  equally  (bund  ia 
firs  as  in  all  forest  trees,  I  have  retained  it  as  the  last  explana- 
tion. It  is  inconceivable  what  alteration  two  inchet,  or  evem  one^ 
will  sometimes  produce  in  a  piece  of  root.  J  have  seen  the 
pith  change  its  place  two  or  three  times  in  as  many  inches.  I 
have  now  a  piece  by  me  where  all  the  ovals  are  withip  one 
another,  and  of  sixty  in  number,  change  in  less  than  three 
inthes  in  length  to  three  regular  circles,  each  circle  bearing 
Interlacing  figures  of  fifty-nine  each.  Conceive  what  roost  be 
the  motion  of  wood,  that  would,  in  so  short  a  space,  produce 
such  a  revolution  of  form  and  Jigure  !  it  was  only  in  tracing 
eaich  sap-vessel  in  length,  that  i  could  persuade  myself  of  ibe 
reality  >  the  stems  of  trees  are  infinitely  more  quiet  In*  iWt 
respect,  and  generally  retain  the  pith  at  the  same  side,  uoles^ 
some  cause,  such  as  rot,  or  any  injury  happening  to  force  a 
change.  But  it  is  very  diiferent  iu  the  root ;  that  perpetual 
motion  appenrs  necessary  to  it  is  certain,  and  I  doubt  not  con- 
tributes to  its  health  ;  and,  by  seeking  further,  we  may  be  the 
means  of  developing  many  of  the  disorders  of  wood.  How 
often  we  find,  that  laying  the  earth  lighter  on  the  roots  gives 
Knowledge  of  fresh  vigour  to  tho  tree  :  this  knowledge  of  its  motion  wil| 
pllnu**^"^  °^open  a  source  of  refreshment  of  great  consequence,  I  sboukt 
hope,  to  their  general  health.  In  short,  the  more  we  are  ac- 
quainted with  their  inward  structure,  the  more  we  shall  bq 
able  to  administer  to  their  diseases.  In  this  situation  it  may 
be  compared  to  the  advice  given  in  a  surgical  case  by  a  persoq 
a  proficient  in  anatomy^  and  one  wholly  ignorant  of  it— 4)e  who 
IS  best  acquainted  with  the  formation  is  more  likely  to  bit  oq 
of  ott  in  gtfw  the  real  disorder.  May  we  not,  therefore,  hope,  that,  by  gain- 
*"*^*  ing  a  thorough  knowledge  of  the  interior  of  plants,  it  may,  in 

time,  lead  us  to  an  acquaintance  with  their  diseases,  and  give 
us  some  notion  how  to  remedy  them.  I  am  collecting  a  aet 
of  specimens  to  show  the  difierent  disorders  in  trees  and  their 
causes  |  and  when  I  am  advanced  enough,  shall  lay  them  befofe 
the  public. 

larp.  Sir, 

Your  obliged  Servant, 

AGNES  IBBET$QN[. 

The 
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The  roots  of  fruit  trees,  b^rbaceons  and  annual  planu^  will 
Ife  given  10  my  next  tetter. 

R^Jhrences  io  $he  Engrmiiig,  PbU  Vllh 

Fig.  1.  View  of  the  five  rows  of  albornnm  foand  in  tko 
aeoond  part  of  the  root. 

Fig  2.  View  of  the  sort  of  folding  of  tlie  oak  and  all  forest 
trees.     Whether  the  shnpe  of  the  wood  b^  circutar,  oval,  or 
WDj  other  shape,  it  always  folds  in  t^iis  manner. 
'    Fig.  So  View  of  the  manner  of  fokHng  of  the  firs  :  it  all 
joins  underneath,  though  no  much  doubled  under. 

Fig.  4.  View  of  the  piece  of  wood  showing  the  spiral  wirf 
running  ronnd  the  sap-vessels  as  i^  does  in  every  slender  cylis* 
der  of  the  wood.  They  are  so  thin,  tM  niore  tlan  150  may 
pk  to  an  itich  in  length. 

Fig.  5.  I'he  wood  showing  the  penciling  of  the  folds  hy  the 
^ral  wire  on  the  oak. 

Fig.  6.  The  book  of  a  young  root  of  fir. 

Fig.  J.  The  root  of  the  Weymouth  pine  redoccd. 

Great  a^re  should  he  taken,  if  •  the  tree  must  come  from  thf 
unneries,  not  to  plant  them  too  old.  It  is  astonishing,  when 
jou  dissect  wood,  what  a  difierence  there  is  between  wood  thus 
planted,  and  wood  never  removed  and  growing  from  the  seed  ; 
there  is  a  regularity  in  the  latter,  an  evenness  of  grain  ;  particu* 
larly  if  it  is  all  the  same  degree  of  hardness ;  not  a  piece  almost 
iron  in  one  place,  and  perfectly  soft  in  another ;  it  is  all  equally 
firm  and  solid.  Bat  I  bjave  repeatedly  (bond  in  trees  planted, 
Jarge  alternate  layers  of  bard  and  soft  wood,  that  must  make  it 
elmost  useless  to  the  carpenter.  There  is  also  another  defect, 
which  arises  fronx  allowing  people  to  cut  off  large  branches 
fifom  trees :  the  piece  thus  exposed  will  either  decay  and  get 
the  rot,  or  will  grow  as  hard  a.s  atope  in  tbe  middle,  while  aU 
the  circular  part  will  be  as  soft  as  pith  :  if,  tberefore,  three  or 
Ibor  large  branches  are  cut  from  a  fine  oak,  at  ever  inch  a  dis- 
tance of  time,  it  will  render  that  tree  exiremiely  inferior,  in, 
point  of  wood,  to  that  which  never  lost  a  large  branch.  V  a 
branch  grows  too  low,  it  should  be  cut  off  at  first  shooting, 
wben  it  can  have  no  bad  effect.  There  is  not  in  nature  any 
thing  which  deceives  so  much,  as  buying  trees  while  standing, 
onlett  tb^  p^i^on  is  ve7  k^aowing  in  w«pd>  so  raripus  are  the 

buldcOt 
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hidden  and  concealed  infirmities  they  are  filled  with,  that,  ti^ 
•awn  out  into  boards,  the  juice  is  not  to  be  known^  and  the 
wisest  may  tie  taken  fn. 


i>   ]«»■ 
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^Popular  Statement  of  the  leaut\ful  experiments  of  Malus,  in 
which  he  has  developed  a  new  property  of  light  * 

A  tolar  riy  is  -T    ^^  ^  *^^^^  ^^Y  ^  directed  by  means  of  a  heliostat  into  the 
thrown  in  the  JL^  plane  of  the  meridian,  so  that  it  shall  form  with  the  ho- 

m!ke  a^^andc  ^'^'^"^^  ^"  ^"S'e  of  190  10'.      Thi  n  fix  a  glass,  not  silvered,  io 
of  19°  lO'with^uch  a  manner,  that  it  shall  reflect  this  ray  venically  down- 
*t  U  the '^r"-     ^'^^^^'      ^^  below  this  glass  a  second  glass  be  placed,  exactlj 
^ted  by  a      parallel  to  the  former,  the  latter  will  make,  uith  the  descending 
**^5icuUrf*'^  "^^"  angle  of  350  25',  and  reflect  it  again  parallel  to  its  fint 
down  ;-*and    dtfectioo.     In  this  ca«i?,  nothing  remarkable  is  observed- 
*h*°  V  ^"°         ^"'  ^^  ^^'*  second  gla"«s  be  turned,  with  its  face  directed  tOr 
glaw,  BO  as  to  ;Wards  the  east  or  west,  but  without  altering  its  inclination  witb 
pass  with  the    respect  to  the  vertical  ray,  it  uiil  no  longer  reflect  a  single  paf- 
tion  to  the  ho-  ^i^^®  of  light,  neither  from  its  lirsi  nor  its  second  surface, 
rizon as  before. .    ^nd  if  with  the  same  inclination  preserved  with  regard  to  the 
markalt^e'^hap-  ^'^'^'^sl  ray,  the  face  be  turned  towards  the  sooth,  it  will  begin 
pens  if  the  ray  to  reflect  a^^ain  the  usual  proportion  of  incidental  light, 
ed  either  iN*or      ^"  ^^®  intermediate  positions,  the  reflection  will  be  more  or 
S.  But  if  E.  or  less  coniplete^  accordingly  as  the  reflected  ray  approaches  morp 

W.the  jecond  ^^  jg^^  ^^ie  plane  of  the  meridian. 

glass  reflects  '^ 

no  light  at  all.       Under  these  circumstances,  where  the  reflected  ray  comports 

itself  so  diflferently,  it  nevertheless  constantly  preserves  the  sanoe 

inclination  with  regard  to  the  incidental  ray. 

We,  therefore,  in  this  instance  see,  that  a  vertical  rav  of  light 

falling  on  a  transparent  body,  acts  in  the  same  manner  when  its 

reflecting  face  is  turned  towards  the  north  or  the  south,  and  in 

adiflfet  nt  manner  when  this  face  is  turned  towards  the  east  or 

the  west  3  although  these  faces  still  continue  to  form,  with  th» 

vertical  direction  of  this  ray,  an  angle  of  35''  25'. 


•  See  ^o  Plfilos.  Journal,  XXX,  95.  I6h  199.  "\ 
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These  observations  lead  w  to  conclude,  that  Itght  acquires,  Ltf^ht  dint 
under  these  circumstanct-s,  prop*?rties  independent  of  its  direc-  *'5q«»«"«  P*^- 
lion.  with  regard  to  the  surfar-e  which  reflects  il,  bur  excliinively  to  the  iidet  of 
relative  to  the  sides  of  the  vertical  ray,  which  are  here  the  same  the  wy, 
for  the  north  and  sunth  sides  of  the  thj,  but  different  with  re- 
garcMo  tlic  east  and  west  sides. 

By  giving  to  xh^^e  Mes  the  name  of  poles,  Malus  has  given  Modification, 
the  name  of  po/arijarion,  to  that  modihcation  which  imparts  ^'ch  the  lo- 

,.    ,  , .  ,  ,     .  -  *      .   •     thor  CAll•pOla^ 

properties  to  light,  which  are  relative  to  these  poles.      And  be  risation. 

tays,  that  he  has  hesitated  to  admit  of  that  term  in  the  de- 
scription of  the  natural  effects  now  under  consideration,  until 
the  variety  of  the  phenomena  obliged  him  to  make  use  of  it. 

Let  us  again,  say *>  he,  consider  the  apparatus  of  which  wd  The  K|tht 
have  been  spt-aking.      If  to  the  solar  ray  which  has  passed  *I*"*"*i"^ 
through  the  first  glass,  and  of  which  a  part  has  been  reflected,  grit  fria«»  i« 
a  silvered  glass  be  presented,  which  shall  reflect  it  perpen- Po'*»'*«ddif- 
dicularly  downwards,  a  second  vertical  ray  will  be  obtaimrd, 
which  has  properties  similar  to  the  first,  but  in  a  directly  oppo- 
site manner. 

If  a  glass  be  presented  to  this  ray,  forming  with  its  direction  y^^  reflectioii 
an  angle  of  35«  25',  and  if,  wihout  chans^ing  this  inclination,  will  he  much 
its  faces  be  alternately  turned  towards  the  norUi  and  south,  east  ,ccond  »"a%8 
and  west,  the  following  phenomena   will   be  observed.     There  facet  nonhar 
will  always  be  a  certain  quantity  of  light  reflected  by  the  second  •®*^"» 
glass,  bat  this  qnantity  will  be   much  less  when  the  faces  are 
turned  towards  the  north  and  south,  than  when  they  are  turned 
towards  the  east  and  west. 

In  the  first  vertical  ray.  exactly  the  contrary  may  be  observed,  which  it  di- 

The  minimum  of  reflected  light   look  place  when   the   second  rcctlycnntnry, 

or  ,  to  what   hap- 

glass  was  turned  towards  the  east  or  the  west.  Thus,  in  abstract-  pent  v^ith  the 

ing  from  the  second  ray  the  quantity  of  light  which  comports  ^"^  ^•'^^^ 
itself  like  a  common  ray,  and  uhich  is  reflected  equally  under 
both  circumstances,  it  will  be  seen,  that  this  ray  contains  ano- 
ther portion  of  light,  which  is  polarised  in  a  manner  exactly 
contrary  to  that  of  the  vertical  ray  reflected  by  the  first  glass. 

In  this  experiment  a  silvered  mirror  was  used,  merely  in  j^^  tilvertd 

order  to  dispose  the  two  rays  parallel  to  each  other,  and  under  glaw  «  not  re. 
.  .  .         ,  .       i  i         •  ■  quiMte.  and 

toe  same  circumstances,  in  order  to  render  the  explanation  more  f;^^  y^^^^^  ^^f^ 

dear.    The  action  of  metallic  surfaces  being  Tery  weak  with  on  the  poUri- 

•  regard 
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r9gud  to  the  pdariiattop  of  die  direct  ny,  Uieir  ioivenot  may^ 

be  neglected. 

tiat«Rifat  o#        This  pbeooroenoD  in  the  last  analyiit  raay  be  ezpiatoed  in 

IcDnna  lenot.  ^^  following  roanoer :     If  a  ray  of  If^ht  fall  on  ft  plate  of  g1af»» 

and  form  with  it  an  iocideoce  of  35^  25'»  all  the  light  which 

k  reflects  is  polarised  in  one  direcUoa  or  manner.     And  the 

light  which  passes  tfaroogh  the  glass  is  composod,  first,  of  a 

^antity  of  light  polarised  in  a  direction  or  manner  contrary  to 

iliat  which  was  reflected,  and  having  a  proportion  to  that  qoaa« 

lily,  and  secondly,  of  anoilier  portion  not  niK>dLEedy  but  which 

|tfesenres  the  characters  of  direct  light. 

Therayi  r»>        These  polarised  rays  have  precisely  all  the  properties  of  dtose 

wdiScAtioo'^^  which  are  modified  by  the  crystals  which  have  double  refract ioo;. 

&•  by  the  dofi*  and,  accordingly,  what  the  author  has  said  of  them  elsewbue 

b]^  relra^ioa.  jj^j  y^  applied  without  restflction  to  the  former. 

The  author,  by  continuing  his  experiments  oo  the  po]aria»- 
lion  of  light,  has  observed  the  following  facts  : 
TreTand  smr         ^  consider*  says  he,  in  order  to  fix  the  ideas,  a  Terticri  ray  a^ 
used  to  distin-  pohn'ised  with  regard  to  the  plane  of  the  meridian,  and  I  piece 

^uh  thecoa.  beneath  this  ray  a  glass,  not  silvered,  in  such  a  manner^  thai  It 
dition  of  th»  ^  •  J  .  t  . 

trantmUtcd      can  be  turned  round  upon  the  ray  so  as  constantly  lo  make 

'V**  with  its  direction  an  angle  of  35**  25\    In  order  to  analyse  the 

light  which  is  transmitted  through  this  glass  la  its  different  po* 
a^ioos^  I  place  beneath  it  a^homboid  of  IceUnd  spar,  dir^iin|^ 
its  principal  section  in  the  plane  of  the  meridian.  I  shall  isUl 
the  pbne  of  incidence  ihzt  which  passes  through  the  vertical 
incident  ray  and  the  ray  reflected  by  the  glass. 

S^a^tmaot  of       The  ray  presents  different  phenomena  according  to  llie  mo-s 

tUt  tSfict  at     iioQg  Qf  positions  given  to  the  glass  itself.    When  the  glaM  bat. 
thewn  by  th^  ,        *^  5*  ....         ,  /«     .  .     ■ 

cliryftt^V         aNKte  a  quarter  of  a  revelutioUa  it  no  longer  reflects  a  smgle 

particle  of  light,  and  the  ray  that  it  transmits  to  the  Ipwer 
crystal  is  refract^  in  Uie  usual  mapner ;  and,  subsequently^  the 
r^ected  li^ht  diminishes,  and  the  refracted  light  increases,  from^ 
the  first  position  of  the  gl^ss,  nntjl  the  plane  of  incidence  has. 
described  aq  arc  of  90  degrees.  The  ray  refr^ted  in  the  ordi- 
jB^ry  way  by  the  rhomboid,  also  increases  from  the  former  mito 
tht  latter  position  2  but  the  extraordinary  r^y  only  increnpes 
Wtil  the  pla^e  of  lopidence  baa  anived  at  an  angle  of  45  de- 
mt^B.  It  is  thep  difDioished,  and  becomes  nothing  when  ^ 
llW  I^J^rft>?n^  9De  qt)|r4(u:  oC  a  revpbitioB.    Snpponng, 

tbenj 
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then^  tbil'theglau  naaket  one  entire. i«folQtioo»  the  reflected 
light  will  have  two  maxima  antwering  to  the  positions  N.  sod 
6.  and  two  absolute  mimma  answering  to  the  positions  £.  and 
W.  The  transmitted  light,  and  that  which  is  refracted  in  the 
4Ndinary  manner  by  the  rhomboid,  have  two  minima  aoswerlnn 
U»  the  positions  N.  and  S.  and  two  maxima  answering  to  the 
positjoQS  £.  and  W.  but  the  light  refracted  eitraordinarilj  |ias 
four  absolute  mtnima  answering  to  the  positions  N.  S.  E.and 
W.  and  four  maxima  answering  to  the  positions  NW.  SB.  M£« 
•odSW. 

In  the  place  of  the  moveable  glass,  hot  under  exactly  the  A  metiTlic 
^awoe  circumstances,  let  a  roe^llic  mirror  be  substituted,  ^^^/t^hi^ad^* 
iphicb  the  plane  or  incidence  constantly  makes  an  angle  of  45^  of  the  second 
with  that  of  the  meridian.     When  this  mirror  is  inclined  only  K^**** 
a  few  degrees  with  regard  to  the  horizon,  the  light  which  it 
reflects  is  entirely  polarised,  like  the  incident  light  with  regard  It  poUrifettbe 
to  the  plane  of  the  meridian.    If  the  inclination  be  augmented,  ^^^  vari^ 
it  leflects,  flrst,  acertalA  quantity  of  light  polarised  with  regard  atiQos,  govern- 
to  the  plane  of  the  meridian  I  secondly,  another  quantity  o^^^^i^l^i^^ 
light  polarised  with  regard  to  the  plane  of  incidence  j  and, 
Ittdy,  a  certain  inclination  may  be  attained,  by  which  the  light 
saoompletely  polarised  with  regard  to  the  plane  of  incidence. 
Bejoodthb  limit,  the  light  polarised  with  regard  to  the  plane 
of  the  meridian  begins  to  reappear,  and  the  intensity  of  the 
light  polarised  with  regard  to  the  plain  of  incidence,  dtrointshes 
until  the  mirror  becomes  vertical.    Metallic  bodies  act,  there- 
^3re,  exactly  in  the  same  manner  as  transparent  bodies  on  the 
light  which  they  reflect  j  but  transparent  bodies  totally  trans- 
toit  the  light  which  tliey  polarise  in  one  direction  or  manner* 
ead  reflect  that  which  is  polarised  in  a  contrary  manner,  while 
loetallic  bodies  reflect  the  light  which  they  have  polarised  h^ 
both  directions  or  manners. 

The  facts  contained  in  this  memoir  point  out  the  methods  to 
be  followed,  in  order  to  obtain,  in  the  diflbrent  cases,  an  exact 
measure  of  the  phenomena.  They  resolve  all  that  is  proble- 
matical in  this  theory,  and  establish,  in  a  decided  manner,  the 
fbUowing  Qonsequenpes— 

That  aU  bodies  in  nature,  without  fooepitioo,  poUrist  oooi^  All  \»^  M|r 
pletely  the  light  whi^h  they  refltf^t  imdcsr  «  dtttraiiiiad  aiifllft  ^^[^^^^^^ 

'  's  filutt is goveriicalf 
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..    Tliat  wjlhin  and  beyood  tbia  angle  the  light  receives  this  modifi- 

»■   cation  in  a  less  complete  manner. 

i         Polished  metallic  bodies,  which  reflect  more  light  than  tmu- 

<•  parent  bodies,  do  bIso  polarise  it  in  a  greater  degret.    This  mo- 

dificalion  is  essential  lo  the  forc«  which  produce  reflection. 

0-       Lastly,  ihese  new  phenomena  have  advanced   a*  one  step 

■     nearcrlhe  truth,  by  confirming  the  insufficiency  of  all   the  hy- 

uf-  polheses  which  philosophers  have  formed  in  order  to  exphiin 

the  refleciion  of  light.     For  example,  it  is  certain,  that  not  one 

of  them  tend  to  explain,  why  the  most  intense  ray  of  ligbt, 

whenil  is  polarised,can,  under  a  certain  inclination,  pass  through 

a  trnnsparenl  body,  and  be  totally  deprived  of  the  partial  re- 

ileciion  lo  which  ordinary  ligbt  ia  subject. 


Some  Atcount  of  the  Teak  Tree  of  tke  Eait  Indies.     By  Dr. 

WiLLIAU   ItoXBUBOH. 

THE  durability  of  Teak  wood  for  ship-building  is  welt 
known  to  every  one  in  India,  and  its  qoatiiies  are  so  moch 
valued  in  England,  that  considerable  quantifies  are  impoFled. 
The  Society  for  Encouragement  of  Arts,  from  whoM  30tb 
volume  the  following  paper  is  extracted,  express  iheir  opiciioo, 
that  this  tree  may  be  successfully  cultivated  in  our  West  ludiao 
and  African  settlements.  And  though  it  must  be  admilteil, 
that  the  true  national  policy  of  an  empire  must  ever  be  lo  esta- 
blish those  public  resources  which  are  least  subject  to  tbecoatin- 
gerit  event* arising  from  ibe  local  distance  of  colonics,  and  con- 
Kquenily,  that  our  great  eflbrts  ought  to  be  to  encourage  the 
growth  of  native  oak  j  yet  it  must  be  oevenheless  admitted, 
that  every  possible  means  of  insuring  our  supplies,  and  encou* 
raging  our  settlements,  ought  lo  be  adapted. 


Crtat  lalue  of 


The  limber  of  the  teak  tree  is  in  India  what  oak  is 
land  ;  it  is,  however,  unDeceuary  to  enlarge  on  ibeir  compa- 
rative value,  because  oak  will  not  grow  in  India  ;  our  attention 
ought.  Iherefbie,  to  be  confined  to  teak  atone,  not  ouly  a*  being 
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by  far  the  best  wooJ  we  yet  know  of  in  ihis  country  for  ship- 
boUding,  but  also  tor  the  house-tarpenler,  and  alnifsl  every 
other  work  where  strong,  durable,  eaMly-wroiight,  lighl  wood 
ja  required.  The  advantage?  lo  be  derived  from  the  tuluvation 
iluable  a  tree,  where  nature  ha?  not  besEowed  ir,  moat 
:forc  be  obvious  to  every  one  ;  particularly  in  Bengal, 
it  grows  well,  and  tlis  demand  ii  so  great.  The  leak 
a  Dative  of  Pegu. 

Government,  sensible  of  what  ii  here  ntaled.  have  long  given  Encoura^ 
ry   pouible  en  courage  m  en  c  for  aii  extensive  propagation.  l^fEovern- 
render  it  still  more  general,  the  native  latid-holders  must 
>^  made  sensible  of  the  advantages  they  may  expect  to  derive 
ftom  large  plantations  thereof. 

Tlie  growth  of  the  tree  is  rapid,  and  at  all  ages  the  wood  lt>  growth  ii 
(from  various  experimeiUa)  appears  excellent.      Some  nee*  in  "P"*' 
the  Honourable  Company's  Botanic  Garden,  brought  from  the 
Itajahmundry  Circar  in  1/87,  were,  in    1604,  from   ihr^e  to 
upwards  of  foar  feet  in  girth,  it  three  and  a   half  feet  above 
ground,  and  high  in  proportion*.     These  plants  were  about 
Dibs  old  when  sent  from  the  coast,  so  that  their  pre- 
about  seventeen  years.     A  tree  promising  so  much 
Ivantage  in  to  short  a  space,  compared  to  what  thi3  oak   re- 
qniresiQ  England  I o  become  seriiceable  in  the  marine  yard, 
nuke*  it  highly  worthy  of  every  attention  and  encouragement. 
A  few  observations  oo  rearing  the  plants  from  the  seed  seem 
uary,  as  I  have  often  known  seeds  from  the  same  tree  suc- 
«ilh  one  person,  and  totally  fail  with  another. 
The  out  in  which  the  seeds  are  lodged,   is  exceeding  hard,  Sec'Tt,  and 
itiin«  four  celU,  and  in  each  is  lodged  a  single  small  ***^'J- ot'uiirw  Sic 
Tt  has  been  ascertained,  that  they  perfectly  retain   their  vege- 
titmgpowei  in  the  growth,  even  as  far  as  eighteen  months; 
liE>wever,  it  ii  advisable  to  sow  ihem  about  the  beginning  of  the 
fini  periodical  rains,  or  north- westers,  after  they  are  taken  ripe 

•  The  largettof  ihoietrMi  meaiured,  atlhree  ftet  jqiI»  halt  above 
the  ground,  in  February,  1796,  forty- two  inebw  in  eireumfeieocc.  Thi 
tatne  me  wii,  in  Fcbniuy,  l'Sa4,  fifty-two  iachei  in  ciicumfercim  at 
(be  Mine  place,  nhich  givn  ma  annual  increiie  of  oae  inch  ind  a  <juar- 
tcr.  Howerer,  whilcthe  Irea  ate  youD^T,  uiil  in  a  mote  taTOural>l* 
0^  Oaa  where  ihii  tree  ilandi,  their  yearly  growib  ia  ttnai  two  la 
•  ibreciachFi,  nhlchii  Tully  double  the  locreate  of  oilcio  England. 

from 
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from  (h«  tree  in  October.  If  sown  about  this  period,  or  niCbftI 
before  than  after«  in  well-ihaded  beds,  about  ao  inch  asanddr, 
and  covered  with  about  a  quarter  of  an  inch  of  earth,  with  a 
little  rotton  straw  or  grass  spread  over  the  earth,  to  keep  the 
beds  in  nn  uniform  state  of  bunaidity,  by  gentle  waterings, 
should  the  weather  prove  dry ;  most  of  the  nuts  will  be  found 
to  produce  from  one  to  four  plants,  in  from  four  to  eight  weeks. 
/  However,  it  soraeliroes  happens,  that  many  will  remain  in  the 

ground  until  the  commcocement  of  the  second  rains,  nay  even 
of  the  tl)ird  ;  however,  this  is  rare,  yet  it  will  be  adviseable  to 
sow  the  seed  on  a  spot  that  can  be  spared,  at  least  until  the 
rains  of  tbe  second  season  are  well  advanced ;  by  not  attending 
to  x\m  circumstance,  many  have  thought  the  seed  bad,  conse- 
quently caused  the  ground  to  be  do^up  for  other  purposes, 
^ppearance  of  yjje  plants,  when  they  first  make  their  appearance,  axe  Verjr 
^  '  small,  scarce  so  large  as  a  cabbage  plant  when  it  first  springs 
Time  of  tran»-  fiom  the  earth  j  fhelr  growth  is,  however,  rapid.  When  they 
pkntiiig.  ^^  about  oue  or  two  ii>ches  high,  they  ought  to  be  transplanted 
into  other  beds,  at  the  distance  of  about  mt  inches  frooi  each 
other,  there  to  remaUi.until  the  beginning  of  the  next  year's 
rains,  when  ihey  are  to  be  planted  out  to  where  they  are  to  re- 
main, or  they  may,  when  from  (wo  to  four  inches  high,  be 
planted  out  at  once  to  wher^they  are  to  grow ;  and  it  is  not 
perfectly  clear  but  by  so  doing  they  succeed  better  ;  as  in  tak- 
ing up  plants  of  any  coi^iderable  size,  say  from  one  to  two  or 
more  feet  high,  the  roots  are  very  ap^  to  be  injured,  ptrtico- 
larly  the  sap  root,  which  retards  their  growth  much^  nay  *aften 
kilU  them. 
CoRtidcrationt  About  Calcutta  they  thrive  luxuriantly  in  moit  places  where 
^TODUvAl^^  Ihey  have  been  tried,  and  any  tolerable  degree  dt  care  taken  of 
them  'f  so  that  the  only  observations  which  seem  necessary  to 
be  made  on  this  head,  are  to  avoid  sowing  the  seed,  or  planting 
in  such  places  as  are  low,  or  subject  to  be  inundated  j  to  keep 
them  clear  from  weeds,  and  sparingly  wateredduring  dry  wea* 
(her,  for  the  first  year  only.  In  a  good  soil,  not  muchf  evermn 
with  that  coarse,  white^fiowered  grass,  called  by  the  nativet 
Woola  (Saccharnm,)  they  will  scarce  require  any  care  wlwf« 
cftr  after  the  first  six  months,  from  the  time  of  being  plantsil 
(Dur  wheie  Aey  are  to  stand.  Thfey  will  then  be  afcout  eighteen 
months  oM,  aopposing  them  to  have  been  transplimted  twite  -, 

and 
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mA  'a  tliat  time  they  will,  in  general,  be  from  five  to  ten  feet 
high,  tfCcording  as  the  soil  is  favoarable,  aod  out  of  all  danger, 
^SMept  fram  north- westers. 

With  respect  lo  the  distance  at  which  plants  ought  to  stand  I>i.«tancei  and 

f       1^   -    -  ...  ..  m^,  ■  thmninc  the 

to  pliotations,  every  one  s  judgment  can  direct.    The  oak  re-  piantatioui. 

<|iMres  a  great  space,  as  the  crooked  parts  thereof  are  the  most 

vahiable,  and  required  for  the  knees  and  other  curved  timber 

In  ihip-building  ;  t>ut  teak  is  naturally  «  straight-grained  tree, 

tod  only  used  in  Bengal,  or  at  least  intgeneral,  for  the  straight 

w^nk,  Sissoo  being  commonly  employed  for  knees  and  other 

looked  timber  ;  hence  it  may  be  concluded,  that  the  straighter 

tlie  teak  tree*  grow,  the  more  eligible  for  every  purpose  for 

which  this  timber  is  generally  employed  in  Bengal.      They  do 

tK>t,  therefore^  require  to  be  planted  at  a  great  distafice,  suppose 

from  tiK  to  ten  feet,  in  qnincunx  order ;  by  being  so  close 

l^ygrow  straighter,  and  protect  one  anotiier  while  young, 

which  if  particularly  wanted  where  violent  gusts  of  windi  such 

aa  oor  oonh-weiireTS,  prevail.    When  the  trees  grow  up,  they 

can  be  thinned  out  to  advantage^  as  the  timber  of  the  young 

trees  will  answer  for  a  variety  of  uses.     The  seed  of  this  tree 

we  have  now  in  such  abundance,  as  to  render  a  few  bundled 

plants,  in  thehondrcd  higgahs,of  little  or  no  importance  ;  aod 

if  the  ground  on  which  they  are  planted  is  not  of  the  best  sort, 

dw  more  necessity  there  is  for  planting  close. 

Suppose  the  trees  planted  in  quincunx  order,  eight  feet  asun- 
ittip  a  Bengal  biggah  (which  I  believe  is  generally  reckoned  a 
square  of  one  hundred  and  twenty  feet)  will  hold  about  tliree 
IbaDdredand  ten  trees. 

ft  will  be  necessary,  duHng  the  fir^t  ten  years,  to  cot  dowa  particu'.ir  dl- 
aboothalf  of  them,  suy  one  hundred  and  seveoty,  lio  g^ve  the  rectionsfor 

^-^*  -a-  *!.  L  the  time  of 

aett  tamfe  room  ;  they  are  worth  one  rupee  each.  cacttac  dowa 

.^pihi,  at  from  tea  to  twenty  years, t-eckon  half  (eighty-five)  &c. 
aC  fbe  remaining  one  hundred  and  seventy  to  be  cut  down7  H^ 
laake  still  aiorc  room  for  tlia  rcst^  they  wiii  be  worih  four  ru*- 
pees  each. 

And  again,  at  from  twenty  lo  twenty^five  years,  it  may  be 
necessary  to  thin  them  still  more,  suy  to  another  half,  (or  one- 
eighth  of  the  origiual  number)  which  will  be  worth  eight  rn-  . 
pees  each.    The  renmining  forty-two  trees,  when  fiiU  gtoarn« 
say  in  thirty  yearsj  may  be  expected  to  have,  on  an  average, 

shafts 
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Value  of  tbt 
produce. 


shafts  or  truaks  thirty  feet  long,  and  at  le^st  four  feet  in  dopiVDt 

ference.  which  gives,  according  to  the  bases  of  timber  njler- 

chants*  measurement,  a  girth  or  square  of  twelve  inchea.    Tlie 

dimensions  of  such  a  piece  of  limber  will  therefore  be  thirtj 

square  feet,  or  three  quarters  of  a  ton,  which,  atone  rupee  (of 

about  two  shiOings  and  sixpence  sterling)  per  square  foot,   ibt 

average  price  of  Pegu  teak  in  this   place  (Calcutta)   for  some 

time  past,  will  amount  to  thirty  rupees  per  tree.     Nor  is  it 

likely  that  the  price  of  t^is  indispensable  commodity  will  fall ; 

our  growing  trade,  and  consequent  increase  of  shipping*  gives 

reason  to  think  it  will  rather  rise  in  price.     Let  us,  howev^ri 

be  on  the  safe  side,  and  say,  that  each  of  the  last-nsentioneA 

forty- two  trees  will  be  worth  only  twenty  rupees  each. 

From  the  above  statement,  the  value  of  a  biggah  of  land^ 

planted  with  teak  trees,  will  produce,  during  thirty  yeare^  as 

follows : 

Rttpeei. 

In  the  first  ten  years  170  are  cut,,  and  reckoned  to  bo 

worth  one  rupee  each,  is  -  -  -  -       170 

In  the  next  ten  years  85  more  are  cut,  and  worth  foar 

rupees  each,  ig        -----         -       340 

In  the  neit  following  6ve  years  43  more  are  cut,  and 

worth  eight  rupees  each,  is  -  -  -  -  •  344 
At  the  end  of  thirty  years,  the  remaining  42  trees  are 

reckoned  worth  20  rupees  each,  is  -        -        -       840 


Total  produce  at  the  end  of  thirty  years 


-     1^ 


Reduction  of 
rent,  es^ 
peaces,  &c. 


Independent  of  the  branches,  many  of  the  largest  of  wbiolL 
will  be  fit  for  knees,  and  bther  crooked  timbers,  of  snaali  dimm- 
sions,  consequently  of  considerable  value. 

From  the  above  sum  of  \6g4  rupees  Is  to  be  deducted  tbe 
rent  of  land  for  the  before-stated  time,  together  with  the  ex- 
pence  of  planting,  hedging,  and  taking  care  of  the  young 
plants  during  the  first  few  years )   after  that  they  will  require 

little  or  no  care. 

,  Rnpect. 

Tbe  former  let  us  suppose  to  be  three  rupees  the  biggah,  ^ 

which  is  certainly  an  high  rent,  and  will  amount,  in 
tbiny  years,  to---  --  "90 

Charges  of  planting  and  hedging,  say         -        -        -        20 

Wages 
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Wkgn  of  one  man,  per  biggah,  wBicfa  Is  fully  safficient, 
for  the  first  five  years,  at  36  rupees  yearly        -        -      ISO 

For  the  next  twenty-five  years,  allow  one  man  to  three 
biggahs,  is  for  one  biggab  twelve  rupees,  or  for  t wen- 
five  years        -        -         ...         -         -      300 

Total  charges  of  one  biggab  for  tbirty-five  years        •  59O 

Deducted  from  rupees  l6gi,  leaves  a  clear  profit  of  1 104 

Potatoes,  leguminous,  and  culinary  plants,  m^iorating  crops.  The  ground 
may,  with  advantage  to  the  plantation*,  be  reared  in  constant  °**y  *>«  pw^- 
tocoession,  on  the  same  ground,  during  the  first  twp  or  three  vatcid.  and 
jears,  or  until  the  tops  of  the  trees  are  too  large  to  admit  of  ^>^**  *«*Y"* 
tlieirgrowtb.     The  produce  thereof  will  help  to  defray  the  p^f^t^^ioii^ 
eipence  of  labouring  the  ground  during  (hat  period )  afterwards, 
as  alietfdy  observed,  little  more  will  be  required  than  keeping 
Qp  a  fence  round  the  plantation,  to  keep  cattle  and  idle  people 
firom  hurting  the  trees,  till  they  are  so  large  as  to  be  out  of  all 
danger. 

A  period  of  thirty  years  is  only  brought  into  the  foregoing  i<},0  ^^cer ▼•• 
ealcQlation,  though  it  may  well  be  imagined,  that  when  in  a  tionsrelateto 
healthy  state,  they  must  continue  to  gain  considerably,  both  in  JhirtT^Ttari. 
atie  and  quality,  for  a  much  longer  period.     In  the  Balh  Pa»  Subiequeut 
pers  on  Agriculture  and  Planting,  Vol.  7,  Article  1,  Letter  ^he^^f^^^^^^ 
Fourth,  a  single  oak  tree  is  traced  to  have  taken  seventy-five  pr<^. 
jears  in  acquiring  a  single  ton  ;  whereas  in  another  seventy- 
five  years,  the  same  tree  gave  seven  times  as  much  in  quantity, 
besides  the  increase  in  value  as  naval  timber. 

In  addition  to  the  remarks  already  mnde,  it  may  be  proper  to 
add  the  following  extract  of  a  letter  from  Thomas  Barnet,  Esq. 
to  G.  H.  Barlow,  Esq.  Chief  Secretary  to  the  Government, 
elated  8th  November,  1799. 

*'  A  few  years  ago,  a  number  of  teak  tree  plants  were,  by 

r 

♦  About  six  years  ago  my  gardener  trenched  a  piece  of  useless  ground 
behind  some  cot tages,and  planted  it  vrith  refuse  elm  suckers;  thusprepir* 
cd,  th«poor  people  avtiled  themselves  of  the  circumstance^set  the  ground- 
with  beans  and  potatoes,  anil  have  continued  to  crop  it  ever  ^ince;  this 
has  been  of  service  to  them,  and  of  infinite  beneBt  to  the  trees,  vrhich, 
by  means  of  this  annual  culture,  have  outstript  their  undisturbed  bre*  ^  ... 

threa,  and  almost  doubled  their  coiitents.'   Bath  Paper ,  Vol,  6, p.  17. 

SuppLBMENT.— Vol.  XXXIIL  No.  155.     A  a         otden 
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*'  orders  of  Grov^roment,  I  believe,  disseminated  in  diflSnnent 
*'  parts  of  the  country,  for  the  propagation  of  teak  timVnr* 
"  Amongst  others,  a  few  plants  were  sent  to  Raoapore  Baa- 
**  leab  ;  this  was  in  1795.  These  plants  have  throve  in  a  tor- 
**  prising  manner,  and  are,  at  this  time,  between  twenty  and 
*'  thirty  feet  high,  and  near  a  foot  in  diameter  ;  the  wood  of 
*'  the  hardest  kind,  and,  as  far  as  can  be  judged  at  proaenl, 
"  greatly  superior  to  the  teak  of  Pegu."  ' 

WILLIAM  ROXBURGH. 
*  CakuUa, 
To  C^  Taylor,  U.  D.  See. 
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V. 

On  same  Comhina^ns  tf  Phosphorus  and  Sulphur,  and  om 
.  soms  other  Subjects  of  Chemical  Inquiry,    By  Sir  Hvmmbmj. 
Pavy>  Kni.  LL.  D.  Sec.  R.  S. 

1.  Introduction. 

Tb«  com-  ITN  this  paper  I  shall  do  myself  the  honour  of  layiag  befbm 
pounds  of  Jl^  ^Q  Society  the  results  of  some  experiments  on  pboapboms 
and  Milphur     ^^^  sulphur,  which  establish  the  existence  of  some  new  cooi* 

ettibtifh  the  pounds,  and  which  offer  decided  evidences  in  favour  of  an  idea 
nonoof  of  de-  .      ,      ,         ^  ,     ^  ,.  , 

finite  propor-   ^^^^  "^^  ^^"  ^^^  ^^^^  ^^^^  prevalent  amongst  many  enlfght-. 

tiontincom-    ened  chemists,  and  which  J  have  defended  in  foroier  papera 

bmatiooi,  &c.  pu^jgije^j    j^  the  Philosophical  Transactions  j    namely,  that 

bodies  unite  in  definite  proportions,  and  that  there  is  a  relation. 

between  the  quantities  in  which  the  same  element  anitet  with 

different  elements. 

I  shall  not  enter  into  a  minute  detail  of  the  methods  of  ex« 
perimenting  that  I  employed  ;  I  sha5  confine  myself  to  general 
statements  of  the  facts.  The  common  manipulations  of  che- 
mistry are  now  too  well  known  to  require  any  new  illustra- 
tions :  and  to  dwell  upon  familiar  operations,  would  bo  to 
occupy  unnecessarily  and  tediously  the  time  of  this  leameil 
body. 

a.  Of  some  Combinations  of  Phosphorus, 
Twodistiaa        la  a  paper  read  before  the  Royal  Society  in  1810>  I  Iiava 
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4eicribed  the  mutual  action  orpbospboras  and  oxyroariatic  comhinationt 
gif  or  chlorine.     I  have  noticed  two  compounds  which  appear  of  photphorat 
to  be  distinct  and  peculiar  bodies,  formed  bj  the  union  of  the  "   *^  onne. 
gas  and  the  inflammable  substance.     One  is  solid,  white,  and  i.  Solid,  white, 
crystalline  in  its  appearance ;  easily  volatile,  and  capable  of  ^o'*^''*  s  and 
forming  a  fixed  infusible  substance  by  uniting  with  ammonia,  with  ammooia 
Hhm  other  ia  fluid,  limpid  as  water,  and,  as  I  have  since  found,  infusible. 
of  specific  gravity  1*45  ;  it  produces  dense  fames  by  acting  ,1  oI-^'h'S 
Qfxiothe  water  of  the  atmosphere/ and  when  exposed  to  the  fanning  denie 
atmosphere  gradually  disappears,  leaving  no  residuum.  water  of^the 

The  composition  of  the  white  sublimate  is  very  easily  as-  atmos.  and 
certained  by  synthetical  experiments,  such  as  I  have  described '^*P*  ^'^^^'y* 
OD  a  former  occasion  in  the  Transactions.      By  employing  ii^^  g,!^]^^^^^^ 
chlorine  dried  by  muriate  of  lime  in  great  excess,  and  making  contains  3  of 
tbe  experiments  in  exhausted  vessels,  and  admitting  solution  so  o?cblorint 
•of  chlorine  to  ascertain  the  quantity  of  gas  absorbed,   I  have 
aacertsuned,  that  three  grains  of  phosphorus  unite  with  about 
twenty  grains  of  chlorine  to  form  the  sublimate. 

If  the  phosphorus  be  in  great  excess  in  the  experiment  off|.^„eoond  or 
its  combustion  in  chlorine,  some  of  the  liquor  is  formed  with  the  liquor,  it 
the  sublimate  ;but  to  obtain  it  in  considerable  quantities,  phos-  ^^^  formed 
phoms  should  be  passed  in  vapour  through  heated  powdered  by  |>af9ing  v«- 
corrosive  sublimate.  A  bent  glass  tube  may  be  used  for  the  Jh^roueh  hot 
|m>oes8,  and  the  liquor  condensed  in  a  cold  vessel  connected  corros.  lubl. 
with  the  tube. 

I  have  nor  been  able  to  determine  its  composition  by  syn-  j^  eontaini  s 
thetical  experiments  ;  but  by  pouring  it  gradually  into  water,  phosph  and 
sobering  the  water  to  become  cool  after  each  addition  of  the  ^^  half  "he' 
liquor,  and  then  precipitating  the  solution  by  solution  of  nitrate  quantity  con- 
of  silver,  I  have  ascertained   the  quantity  of  chlorine  and  ^^Jubii^"^ 
phosphorus  it  contains.    13*6  grains,  treated  in   this  way,  af- 
forded 43  grains  of  horn  silver. 

It  is  evident,  from  this  analysis,  compared  with  the  result  of 
the  synthetical  experiments  on  the  sublimate,  that  the  quantity 
of  phosphorus  being  the  same,  the  sublimate  contains  double  as 
miich  chlorine  as  the  liquor. 

When  phosphorus  is  heated  in  the  liquor,  a  portion  is  dis-  xh?  liquor 
solved,  and  it  then,  when  exposed  to  the  atmosphere,  leaves  a  will  ditsolvt 
film  of  phosphorus,  which,  when  the  liquor  is  thrown  on  paper,  ?     ?«»«••  ^ 
Qsually  inflames :  a  substance  of  this  kind  was  fii^  procured 
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by  MM.Gaj  I.a<($ac  and  Thennrd,  bj  distilling  pbosphoras 
and  calomel  together  ;  and  it  may  bo  produced  in  the  esperi- 
ment  with  corrosive  sublimate,  if  sufficient  beat  be  used  to 
sublime  the  phosphorus,  or  if  there  be  not  an  excess  of  the 
corrosive  sublimate.  I  have  made  tio  experiments,  io  qrder  to 
ascertain  the  quantity  of  phosphorus  the  liquor  will  dissolve. 

When  the  white  sublimate  is  made  to  act  upon  wafer,  il 
dissolves  in  it,  producing  much  heat.  The  solatioo  evapo- 
rated affords  a  thick  liquid,  which  is  a  solution  of  poie  pboa- 
phoric  acid,  or  a  hydrate  of  phosphoric  acid.  ; 

When  the  liquor  is  treated  with  water  in  the  same  way,  it 
furnishes  likewise  a  thick  fluid  of  the  consistence  of  sjnip, 
which  crystallizes  slowly  by  cooling,  and  forms  traosparent 
parallelopipcdons.  > 

This  substance  has  very  singular  properties  :  when  it  it 
heated  pretty  strongly  in  the  air,  it  takes  fire  aad  burns  bril- 
liantly, emitting,  at  the  same  time,  globules  of  gas,  that  ioflame 
at  the  surface  of  the  liquid.  This  substance  may  be  called 
hydrophosphurous  acid ;  for  it  consists  of  pure  phosphorous 
acid  and  water.  This  is  proved  by  thf^  action  of  ammoniacal 
gns  upon  it  \  when  it  is  heated  in  contact  with  ammonia,  water 
is  expelled,  and  phosphate  of  ammonia  formed;  and  it  is  like- 
wi!»e  shewn  by  the  results  of  its  decomposition  in  close  vesselsi^ 
which  are  phosphoric  acid  and  a  peculiar  compound  of  phos- 
phorus and  hydrogen. 

Ten  parts  in  weight  of  the  crystalline  acid  I  found  produced 
about  8  5  parts  of  solid  phosphoric  acid,  and  the  elastic  pro- 
duct must  of  course  have  formed  the  remainder  of  the  weight, 
allowing  for  a  small  quantity  of  the  substance  not  decom- 
posed. 

The  peculiar  gas  is  not  spontaneously  inflammable  ;  but 
explodes  when  mixed  with  air,  nnd  heated  to  a  temperature  ra- 
ther below  212**. 

Its  specific  gravity  appeared  from  an  experiment  in  which  a 
sm»tll  quantity  of  it  only  was  weighed^  to  be  to  that  of  air 
neaily  as87  to  100.  Water  absorbed  about  one-eighth  of  its 
volume  of  this  gas.  Its  smell  was  disagresable,  but  not  nearly 
so  fetid  as  that  of  common  phosphuretted  hydrogen. 

When  it  was  detonated  wilh  oxygen,  it    was  fouttd  that 
•  thres 
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tln'eeof  it  in  volttme  absorbed  more  than  five  in  volume  of 
oxygen,  and  a  little  phosphorus  was  precipitated. 

When  potassium  was  heated  in  contact  with  it^  its  volume 
increased  rapidly  till  it  became  double,  and  then  no  further 
etka  was  produced.  The  potassium  was  partly^  converted 
into  a  substance  having  all  the  characters  of  phosphuret  of 
potatsicim ;  and  the  residual  gas  absorbed  the  same  quantity 
of  oxygen  by  detonation  as  pure  hydrogen.  When  sulphur 
was  soblimed  in  the  gas  over  mercury,  the  volume  was  like- 
wise doubled  ;  a  compound  of  phosphorus  and  sulphur  was 
formed,  and  the  elastic  fluid  produced  had  all  the  characters 
of  salphuretted  hydrogen. 

It  appears  from  these  experiments,    that  the  peculiar  gas  The  gu  con- 
oonsists  of  45  of  hydrogen  in   weight  to  22*5  phosphorus  j  "*'•  ®^  ^00.5 
and  its  composition  being  known,  it  is  easy  to  determine  the  phosphorus, 
cooaposition  of  the  hydrophosphorous  acid,  and  likewise  the 
qoaotity  of  oxygen  required  by  a  given  quantity  of  phospho« 
roas  acid  to  be  converted  into  phosphoric  acid ;  for,  for  every 
volume  of  gas  disengaged,  a  volume  of  oxygen    must  have 
been  fixed  in  the  phosphoric  acid. 

And  calculating  for  174  grains,  30  pa^ts  of  oxygen  must 
be  fixed  in  the  150  parts  of  phosphoric  acid,  and  20  parts  of 
phosphorus  disengaged  in  combination  with  4  parts  of  hydro- 
gen ;     and  on  the  idea  of   representing  the  proportions  in  Taking  hydro- 

which  bodies  combine  by  numbers,   if  hydrogen  be  considered  *;^°  *•  "»i'y» 

t    /•  .  /.  .     ,       the  propor- 

as  unrty,  and  water  as  composed  of  two  proportions  of  hydro-  tjooj^]  no.  ©f 

gen,  2,  and  one  of  oxygen  15*,  phosphorus  will  be  repre-  combustion 
"        , ,  of  phos.  will 

sentedby20.  be  20. 

When  the  compounds  of  chlorine  and  phosphorus  are  acted  compound  of 
OQ  by  a  small  quantity  of  water,   muriatic  acid  gas  is  disen-  chlor.  and 
gaged  with  violent  ebullition,  the  water  is  decomposed,  and  it  by^wa*cr*iHv« 
is  evident  that  for  every  volume  of  hydrogen  disengaged  in  mur.  acid  gas 
combination  with  the  chlorine,  half  a  volume  of  oxygen  most  eombinS  wiik 
be  combined  with  the  phosphorusf  ;  and  the  products  of  the  the  phos. 
mutual  decomposition  of  water,  and  the  phosphoric  compounds 


•  Supposing  100  cubical  inches  of  the  gas  to  weigh  27  grains.—— 
27—4-5  ihc  weight  of  L'OO  cubical  inches  of  hydrogin  =«  22*5  grains. 

f  This  mo'Sc  of  estimition  i^;  (he  same  .ii  that  I  have  adopted  on  a 
former  occa-iou,  except  tha:  tlic  num!'cr  representing  oxygen  is 
doubled  to  avoid  a  fractiohal  part. 

of 
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of  chlorine  are  merely  the  phosphoric  add  from  the  sublimaie. 

and  the  phosphorous  acid  from  the  liquor,  and  mariacic  ackl 

gas  i  so  that  the  quantity  of  phosphorus  being  the  same^  it  ia 

evident  that  phosphoric  acid  must  contain  twice  as  much  osy« 

gen  as  phosphorous  acid,  which  harmonizes  with  the  reaolu 

And  the  facts  of  the  decomposition  of  hydrophosphorous  acid.    For  sappoiiog 

phosphoric      water  to  be  composed  of  two  proportions   of  hydrogen,  and 

•cidcontaint    one  of  oxygen,  and  the  number  representing  it  17  ^   tbeo  174 

oTjm*M^^    P^'^*  ^^  hydrophosphorous  acid  must  consist  of  two  proper-  • 

phocpboroot     tions ;  34  parts  of  water,  and  four  proportions  of  phosphoroua 

^^^'  acid,  containing  80  of  phosphorus  and  60  of  oxygene  |  and  - 

three  proportions  of  phosphoric  acid  mOst  be  formed,  eoo* 

taining  three  proportions  of  phosphorus  60,  and  six  propot* 

tions  of  oxygen  90,  making  150. 

TTater  and  th«      It  is  scarcely  possible  to  imagine  more  perfect  demonstralioiit 

photphor.        Qf  |(j^  ]3^g  Qf  definite  combination,  than  those  furnished  io  the 

•hew  com-       mutual  action  of  water  and  the  phosphoric  compounds.    No 

pletely  the       products  are  formed  except  the  new  combi nations :  oettber 
lawtofdca-    "  ,     -  ,,    :  I       I.  .    J.         '    J 

nicecombiiu-  oxygen,    hydrogen,    chlorine,  nor  phosphorus  is  diseogaged» 

tion.  gQd  therefore  the  ratio  in  which  any  two  of  them  combine 

being  known,  the  ratios  in  which  the  rest  combine,  in  theie 

cases,  may  be  determined  by  calculation. 

Phofphoric  I  converted  phosphorus  into  phosphoric  acid,  by  burning  it 

add  produced  in  a  great  excess  of  pxygen  gas  over  tnercury  in  a  carved  glass 

w  ozyi;.  con-   ^^*  ^"^  heated  the  product  strongly.    I  foui^d  iu  several  pro* 

uiTu  90  phot,  cesses  of  this  kind,  that  for  every  grain  of  phosphorus  con«» 

^^^'  sumed,  four  cubical  inches  and  a  half  of  oxygen  gas  were 

absorbed ;  which  gives  phosphoric  acid  as  composed  of  20  of 

phosphorus   to  30' 6  of  oxygen  ;   a  result  as  near  as  can  be 

expected  to  the  results  of  the  experiments  on  the  sublimate  and 

the  hydrophosphorous  acid. 

Unless  the  product  of  the  combustion    of  phosphortu  it 

strongly  heated  in  oxygen,  the  quantity  of  oxygen  absorbed 

is  less,  so  that  it  is  probable  that  phosphorous  acid  is  formed,  aa 

well  as  phosphoric  acid. 

Common  Phosphorous  acid  is  usually  described,  in  chemical  authoft, 

photphorouc    as  a  fluid  body,  and  as  formed  by  the  slow  combustion  of  phos* 

^     '  phonis  in  the  air ;  but  the  liquid  so  procured  is,  I  find,  a  solti- 

tion  of  a  mixture  of  phosphorous  and  phosphoric  acida.     And 

the  vapour  arising  from  phosphorus  in  the  air  at  common  tern*  . 

peratures^ 
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ftratoret,  ii  a  combinatioa  of  phosphorous  acid  and  the  aqae- 
oos  vapoar  io  the  air,  and  is  not,  I  find,  peroeivod  in  air  artifi" 
cialijr  dried. 

.  In  this  case,  the  phosphorus  becomes  covered  with  a  whit# 
film,  which  appears  to  be  pure  phosphorous  acid,  and  it  soon 
oeases  to  shine. 

A  solid  acid  volatile,  at  a  moderate  degree  of  heat,  roaj  bd 
produced  by  burning  phosphorus  in  ver/  rare  air,  and  this 
seems  to  be  phosphorous  acid  free  from  water  y  but  some  phos« 
phoric  acid,  aiui  some  yellow  oiide  of  phosphorus,  are  always  ■ 
formed  at  the  same  time. 

The  peculiar  gas  differs  exceedingly  from  phosphoretted  hy-  Nature  of  the 
drogeo  formed  by  the  action  of  eanhs  and  alkalies  and  phos*  P^^^har  gat, 
pborus  upon  water  ;  for  this  last  gas  is  spontaneously  inilam* 
mable,  and  its  specific  gravity  is  seldom  more  than  half  as 
great,  and  it^does  not  afford  more  than  l'5  its  volume  of 
hydrogen  when  decomposed    by  potassium ;  it  differs  in  iti^ 
qualities  in  different  cases,  and  probably  consists  of  different- 
mtUures  of  hjdrogen  with  a  peculiar  gas,  insisting  of  2 
parts  of  hydrogen  and  20  of  phosphorus;  or  it  must  coDtain 
several  proportions  of  hydrogen  to  one  of  phosphonis. 

1  venture  to  propose  the  name  hydrophosphoric  gas  for  the  Henominattd 
new  gas ;  and  according  to  the  principles  of  nomenclature,  I  *>y^rophos» 
have  proposed  in  the  last  Bakerian  lecture,  the  liquor  con- 
tainiog  20  of  phosphorus  to  67  of  chlorine  may  be  called  pkos^ 
thorane,  and  the  sublimate  phosphorana. 

3.  Of  some  Combinations  of  Sulphur. 

1  have  shewn,  in  a  paper  published  in  the  Philosophical  Sulpharfttcd 
Transactions  for  1810,  that  sulphuretted  hydrogen  is  formed  J^^*]^^!!^^ 
by  the  solution  of  sulphur  in  hydrogen,  and  I  have  supposed  reoos  acid, 
that  sulphureous  acid,    in  like  manner,    is  constituted  by  a 
solution  of  sulphur  in  oxygen.    There  is  always  a  little  con- 
densation of  volume  in  experiments,  on  the  combustion  of  sul- 
phur in  oxygen ;  but  this  may  fairly  be   attributed  to  soroo 
hydrogen  loosely  combined  in  the  sulphur ;  and  to  the  pro* 
ductton  of  a  little  sulphuric  acid  by  the  mutual  action  of  hydro* 
gen,  oxygen,  and  sulphur. 

It  is  only  necessary,  if  these  data  be  allowed,  to  know  tb* 
di^reuce  between  the  specific  gravity  of  sulphureous  acid  gas 

and 
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aod  oxygen,    and  sulphuretted  hydrogen  and  bydrogoo,    ta 
delermine  their  composition, 

lo  the  Philosophical  Transactions  for  1810,  page  254, 1  have 
somewhat  under-rated  the  weights  of  sulphuretted  bydrog^ 
and  sulphureous  acid  gases ;  for  I  have  since  found,  that  the 
cubical  inch  measures,  employed  for  ascertaining  the  volnmes 
of  gas  weighed,  were  not  correct.  From  experiments  which  I 
think  may  be  depended  npon,  as  the  weights  of  ttie.  gases 
were  merely  compared  with  those  of  equal  volumes  of  common 
air,  I  found  that  100  cubical  inches  of  sulphureous  acid  gas 
weighed  68  grains  at  mean  temperature  and  pressure,  and  100 
cubical  inches  of  sulphuretted  hydrogen  36*5  grains,  and  the 
last  result  agrees  very  nearly  with  one  given  by  MM.  Gat 
LossAc  and  Thenard,  and  one  gained  by  my  brother  Mr. 
John  Davt. 

If  34,  the  weight  of  100  cubical  inches  of  oxygen  gas»  be 
subtracted  from  6d,  it  will  appear  that  sulphureous  acid  con* 
sists  of  equal  weights  of  sulphur  and  oxygen,  an  esticnaiioa 
which  agrees  v«ry  nearly  wiih  one  given  by  M.  BBazKLius  $ 
and  if  22'7,  the  weight  of  100  cubical  inches  of  hydrogen  be 
subtracted  from  36  5,  the  remainder  34*23  will  be  the  quan^ 
tity  of  sulphur  in  the  gas  ;  and  the  number  representing  sul- 
phur may  be  stated  as  30 ;  and  sulphureous  acid  as  coropo<ied 
of  one  proportion  of  sulphur  30,  and  two  of  oxygen  30  j  and 
sulphuretted  hydrogen  as  composed  of  one  proportion  of  suU 
phur,  and  two  of  hydrogen. 

From  the  experiments  of  MM.  Gat  Lussac,  it  appears  that 
sulphuric  acid  decomposed  by  heat  affords  one  volume  of  oxy- 
gene  to  two  of  sulphureous  acid  :  from  this  it  would  appear  to 
be  composed  of  one  proportion  of  sulphur  to  three  of  oxygen. 
J  have  endeavoured,  in  several  trials  by  common  heat  and  by 
electricity,  to  combine  sulphureous  acid  gas  with  oxygen,  so 
as  to  form  a  sulphuric  acid  free  from  water,  but  without  suc- 
cess }  and  it  is  probable,  that  three  portions  of  oxygen  cannot 
be  combined  with  one  proportion  of  sulphur,  except  by  the 
intermedium  of  water.  Mr.  Dalton  has  supposed,  that  the||» 
is  a  solid  sulphuric  acid  formed  by  the  action  of  sulphureous 
acid  gas  upon  nitrous  acid  gas.  Bui  I  find,  that  when  dried 
sulphureous  acid  gas  and  nitrous  acid  gas  are  mixed  together, 
there  is  no  action ;  but  by  introducing  the  vapour  of  water, 

they 
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tbey  fqrm  together  a  solid  crystalline  hydrate ;  vhich  Tx^hen 
ibrowo  ioto  water  gives  off  Ditroas>  aod  forms  a  solution  of 
a^lpburic  acid. 

I  have  referred,  in  the  Philosophical  Transactions,  to  the  cMon'nc  and 
oonabination  of  chlorine  and  sulphur.  I  have  been  able  to  form  •»)pUur. 
no  compound  of  these  bodies,  which  does  not  deposit  sulphur 
by  the  action  of  water.     When  sulphur  is  satured  with  chlo* 
fine,  as  in  Dr.  Thomson's  sulphuretted  liquor,  it  appears  to  / 

contain,  from  my  experiments,  only  67  of  chlorine  to  30  of 
iolphar. 

4.  Some  general  Olservations. 

It  is  a  fact  worthy  of  notice,  that  phosphoric  and  sulphuric  ObserTationt. 
acids  should  contain  the  same  quantity  of  oxygen  to  tlie  same  iion»^n°n^- 
quantlty  of  inflammable  matter ;  and  yet  that  the    oxygen  phoric  and 
•booW  be  combined  in  them,  with  such  different  degrees  of  •"'?*!""*=  *if^ 

'  ^  are  the  same, 

affinity.     Phosphorous  acid  has  a  great  tendency  to  unite  with  though  the 

oxysen,   and  absorbs  it  even  from  water :  and    sulphureous  *"''*"'^'?* 

.r  1'  .     .       .  .  gieatly  differ. 

aCid  can  only  retam  it  when  water  is  present. 

The  relation  of  water  to  the  composition  of  many  bodies  has  Most  precipi- 
already  occupied  the  attention  of  some  disiinguished  chemists,  ^^ter  <S>ntaio 
and  is  well  worthy  of  being  further  studied ;  most  of  the  sub-  that  ingr^ 
stances  obtained  by  precipitation  from  aqueous  solutions  are,  I^^'^^ 
find,  compounds  of  water. 

Thus  zircona,  magnesia,  silica,  when  precipitated  and  dried 
at  212^  still  contain  definite  proportions  of  water.  And  many 
of  the  substances  which  have  been  considered  as  metallic 
oxides,  that  I  have  examined,  obtained  from  solutions,  agree 
in  this  respect  |  and  their  colours  and  other  properties  are  mate- 
rially influenced  by  this  combined  water. 

I  shall  give  an  instance.  The  substance  which  has  been  called  instance. 
the  white  oxide  of  manganese  is  a  compound  of  water  and  the  % 

protoxide  of  manganese,  and  when  heated  strongly,  it  gives 
off  its  water  and  becomes  a  dark  olive  oxide. 

It  has  been  often  suspected,  that  the  contraction  of  volume  Contraction 
pfcduced  in  the  pure  earths  by  heat,  is  owing  to  the  expulsion  Earths  fv'heat 
of  water  combined  with  them.     The  following  fact  seems  to  arises  from  tbt 
confirm  this  suspicion,  and  offers  a  curious  phenomenon.  expuluon  ot 

Zircona,  precipitated  from  its  solution  in  muriatic  acid  by  an 

alkaU, 
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alkali,  and  dried  at  a  teitipenitars  below  20(^9  appear!  al  a  wMla 
powder^  so  soft  at  Dot  to  scratch  glass*  Wheo  heated  to  TOCH 
or  SOO'j  water  is  suddenly  expelled  from  it,  aod>  notwithttand*' 
ing  the  quantity  of  vapour  fortned,  it  becomea  at  the  momeiit 
red  hot.  After  the  process,  it  is  found  harsh  to  the  feel,  Imt 
gained  a  tint  of  gray,  its  parts  cohere  together,  and  la  becotnd 
so  hard  as  to  scratch  quartz. 


SCIENTIFIC  NEWS. 


Geological  Society, 

Geological  A   T  the  meeting  of  thi;  Society,  Dec.  4th  (the  president  io  . 

S«»«y.  J\,  the^hair)  the  reading  of  a  paper  by  William  ChiUipa, 

Esq.  M.  G.  S.  "  on  the  views  of  Cornwall,**  was  begun* 

The  regular  or  metalliferous  views  of  Cornwall  aro  fioond, 
with  few  exceptions,  to  run  east  and  west.  The  known  length 
of  nutny  of  these  views  is  considerable,  amounting,  io,  aooie 
instances,  to  two  or  more  miles  ;  but  their  actual  termination 
at  either  extremity  has  in  no  case  been  satisfnctorily  ascertained  j 
all  that  is  known  being,  that  they  gradually  become  ao  poor 
aud  narrow,  as  to  make  it  no  longer  worth  the  mincr^a  while 
to  pursue  them. 

The  dip  or  descent  of  the  veins  varies  more  or  less  from 
perpendicular,  inclining  towards  the  north  or  south,  which  in-  . 
clination  is  called  the  underlie  of  the  lode. 
'  The  depth  of  the  veins  is  still  less  known  than  their  loogita* 

dinal  extent,  not  an  instance  having  occurred  of  a  vein  being 
fairly  worked  oat :  many  veins  have  indeed  been  relinqnisbed, 
but  only  on  account  of  the  expeoces  of  working  them  exceed* 
ing  the  produce.  The  deepest  mine  now  in  work  in  Cornwall, 
is  Dolcoatb,  some  of  the  workings  of  which  are  228  fathoms 
below  the  surface.' 

The  usual  width  of  the  veins  that  are  worked,  varies  from 

one  foot  to  three  ;  in  particular  instances,  however,  portions  of 

veins  occur  twenty-four  feet,  and  even  thirty  feet  wide ;  and, 

on  the  other  hand,  a  vein  of  tin,  not  three  inches  wide,  has  been 

'  followed  with  profit. 

The 
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The  iulMhinces  that  accoiti^y  the  metallic  ores  (or  the  Geological 
Tdo-ttooes)  vary  considerably^  not  only  in  different  mines^  bat  Society. 
ia  different  parts  of  the  same  vein  ;  and  it  is  from  these,  and 
not  finom  ibeir  metallic  contents,  that  the  miner's  nomendatttte 
of  Cba  veins  is  derived. 

Gossan  is  a  friable  substance  of  a  loose  texture,  consisting 
of  clay,  mixed  more  or  less  with  silicioas  matter,  and  coated 
or  tinged  with  oxide  of  iron.  Its  colour  varies  from  light  yel* 
low  fo  deep  and  brownish  black.  A  gossany  lode  is  more 
comasoa  than  any  other,  and  is  considered  as  promising  both  for 
copper  and  tin. 

When  quartz  predominates,  the  vein  is  called  .fparry  3  and  if 
the  quartz  is  considerably  compact,  it  is  looked  upon  us  a  very 
an£ivoarable  indication,  more  especially  if  the  vein  becomes 
Oftrnower  as  it  descends. 

If  irdr pyrites  abounds,  the  vein  is  said  to  be  -mundichf^ 
When  this  substance  occurs  at  a  shallow  level,  it  is  considered 
^  not  unpromising,  more  especially  if  mingled  with  copper  ore 
as  it  descends. 

A  vein  containing  a  large  proportion  o(  chlorine,  is  termed 
a  peachy  lode,  and  promises  for  tin  rather  than  copper. 

A  veia  is  said  to  be  Jlookdny  when  one  or  both  of  its  sides 
is  lined  with  bluish  white  clay.  It  sometimes  is  so  abundant, 
as  to  occasion  considerable  difiicalty  and  expence  to  prevent  it 
from  slipping  down,  and  obstructing  the  works. 

When  the  contents  of  a  vein  consist  of  a  hard  compact 
aabstance,  of  a  greenish  or  brownish  colour,  \vhich  appears 
to  be  chiefly  a  mixture  of  quartz  and  chlorite,  the  vein  is  de- 
nominated caply.     Tin  is  often  found  in  it,  copper  rarely. 

When  the  ore,  whether  of  tin  or  copper,  is  found  in  de- 
tached stones  or  humps,  mixed  loosely  with  the  other  contents 
of  the  vein,  it  is  termed  a  pry  any  lode. 

A  vein  abounding  in  blende,  is  called  a  Black  Jack  lode,  and 
is  considered  as  unpromising  for  tin,  but  a  good  sign  for  coppen 

When  a  vein  contains  granite  in  masses  or  blocks,  or  in  a 
state  of  semi-decomposition,  it  is  termed  a  growan  lode ;  and 
is  generally  considered  as  more  promising  for  tin  than  for  cop« 
per.  Of  late,  however,  many  rich  veins  of  copper  have  beea 
found  in  the  granitic  districts  of  Cornwall. 

The  experienced  miner  by  no  means  implicitly  relies  on  even 

the 
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neol<»jrica(       ^^  rnohi  promUing  symptoms,  for  aril  of  them  at  times  «r^ 
•society.  found  to  mislead.    The  following,  however,  are  those,  in  favour 

of  which  he  is  more  especially  prepossessed.  All  gosanj  lodes 
10  general ;  the  early  discovery  of  pyrites  with  portions  of  yel- 
low copper  ore,  also  of  blende  and  of  gelioa  ;  and  the  cottin|^ 
a  good  course  of  water,  especially  if  it  be  warm. 
The  discovery  of  veins  is  effected  in  various  ways. 
The  ancient  method  of  shading  or  tracing  up  water«counes, 
when  pieces  of  ore  are  found  to  occur  among  the  rolled  stooet 
in  their  channels,  is  now  rarely  resorted  to.  The  common 
method  is  to  work  drifts  across  the  country  from  north  to 
south,  by  which  all  veins  in  the  district  thus  examined,  ar« 
sure  to  be  cut  through.  Veins  are  often  found  in  drivings 
adits  and  levels  for  tlte  working  of  known  lodes  ;  and  not  on- 
frequently  are  stumbled  upon  by  mere  accident  in  digging 
ditchn  and  foundations  for  walls.  ^ 

December  1ft. 

The  president  in  the  chair. 

The  continuation  6f  Mr.  Phillips*s  paper  on  the  Veins  of 
Cornwall,  was  read. 

The  contents  of  a  vein  may  be  divided  into  those  which  are 
valuable,  and  those  which  are  not  so  :  the  latter  forming  gene- 
rally by  far  the  largest  portion,  are  technically  called  deads,  and 
are  left  in  the  vein  both  to  avoid  the  unnecessary  expence  of 
raising  them  to  the  surface,  and  for  the  very  important  purpose 
of  preventing  the  two  walls  of  the  vein  from  collaping,  and 
thus  destroying  the  works  :  in  addition  to  the  deads,  strong 
pieces  of  timber  are  frequently  made  use  of.  Sometimes  large 
"wedged-shaped  fragments  of  rock,  called  by  the  miner  horses, 
occur  in  tlie  vein,  partially  cutting  off  the  regular  contents  of 
lode,  though  seldom,  if  ever,  entirely  obstructing  it.  Veina 
of  copper  ore  are,  however,  particularly  liable  to  capricious  and 
total  obstructions,  without  any  obvious  cause.  In  propor- 
tion as  the  rock  becomes  harder,  the  vein  always  becomes  more 
narrow. 

One  of  the  first  objects  in  opening  a  new  mine,  is  to  drive  an 
adii  or  horizontal  gulley  from  the  lowest  convenient  level,  for 
the  purpose  of  carrying  off  all  the  top  water.  One  adit  often 
serveitwo  or  three  mines )  and  there  is  one^  called  the  deep 

adit^ 
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«dit>vhiohopeiMonoBeof  the  creeks  of  Falmoath  harbour^  Geolosicd 
the  entire  labterniaeaD  length  of  which  is  about  twenty-four  ^*^^* 
miles. 

Copper  veins^  which,  fifty  years  ago,  were  considered  by  the 
Cornish  miners  to  be  peculiar  to  Schist,  have,  of  late,  been  foun4 
in  the  parishes  of  Givenass  and  Redrnth  to  pass  freely  from 
Schist  into  Granite,  and  back  again  to  Schist  without  any  de- 
terioration. The  texture  and  hardness  of  both  rocks  is  liable 
to  coBsiderable  variation,  affecting,  of  course,  the  profit  and 
progress  of  the  miner  often  in  a  very  remarkable  degree.  Two 
shafts  of  Fluei  Alfred  were  sunk  in  Schist,  and  the  cost  of  one 
did  not  exceed  6l.  per  fathom,  while  that  of  the  other  amounted 
to  551.  for  the  same  length. 

The  metalliferous,  or  east  and  west  veins,  are  crossed  by 
others,  the  direction  of  whidi  is  nearly  north  and  south. 
These  Atter  are  called  cross  courses,  and  rarely  produce 
copper  or  tin,  or  any  other  metallic  substance.  I'he  principal 
practical  advantage  derived  from  tliese  veins,  especially  when 
oonnsting  of  clay,  is,  tiiat  they  oppose  an  effectual  obstacle  to 
the  passage  of  water,  and  therefore  the  miners  do  hot  willingly 
pierce  them  without  some  adequate  object  in  view.  The  dis- 
advantage of  them  is,  that  tlu?y  not  only  interrupt  the  cour^  of 
the  metalliferous  veins,  having  them  from  a  few  incbefi  to  several 
fathoms;  but  not  uniVequently  totally  impoverish  them,  so  tlurt 
a  long  and  costly  search  nfter  the  heaved  part  of  a  vein,  ofteti 
leroiinates  in  the  mortifying  discovery,  that  it  is  not  worth 
pursuing,  as  was  most  strikingly  exemplified  in  the  correspond- 
ing veins  of  Huel  Jewel  and  Tol  Carn. 

There  is  another  species  of  vein  called  a  Centre  or  Gaunter, 
the  direction  of  which  is,  for  the  most  part,  NE.  and  S\V. 
These  are  mostly,  if  not  always,  metalliferous,  and  often  re- 
markably rich,  of  which  the  mines  of  Huel  Alfred  and  Hcr- 
land  have  atforded  most  splendid  instances. 


Pliosphorcscence  of  Bodies, 

Deseignes  continues  his  experiments  on  the  phosphorescence 
of  bodies.  It  was  formerly  pubiisibed,  that  he  fbond,  thnt  by 
violently  compressing  water  in  a  glass  tubu,  by  a  blow,  it  bp- 

came 
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earae  laroiooos.  He  has  made  the  sanse  experiroeot  wttkn 
great  number  of  liquids,  which  became  lomiDoos  by  the  aanae 
treatment ;  such  as  olive  oil,  volatile  oils,  alcohol,  anlphoric 
ether,  acetous,  and  a  saturated  and  boiled  solotioo  of  potash, 
&c. 

He  ascertained,  at  the  same  time,  that  the  tempenitiiie  of 
all  these  liqutds  was  at  the  same  time  raised. 

Solid  bodies  likewise  become  lumiooos  b^  compmskMU 
He  filled  the  same  tube  with  powdered  chalk,  and  gave  it  a 
blow  in  the  dark.  The  whole  mais  was  then  penetrated  with 
a  strong  light,  which  disappeared  like  a  flash  of  lightning. 

He  had  the  same  results  from  flowers  of  ^sulphur,  dried  niK 
phate  of  magnesia,  nitrate  of  potash,  black  oxide  of  roaogi- 
nese,  ashes,  powder  of  mica,  and  of  vegetable  coal,  to.  aod> 
in  a  word,  every  thing  that  was  at  hand.  * 

The  same  boilies,  struck  with  an  hammer  or  an  anvil,  Kke- 
wise  gnve  atmospheric  light ;  but  particularly  fluat  of  lime, 
phosphate  of  lime,  and  caustic  lime ;  but  sulphur,  the  metallic 
oxides  by  calcination,  and  burned  alum,  gave  a  very  feeble 
light. 

This  difference  seemed  to  him  to  have  arisen  from  water  in 
the  solid  state  contained  in  these  bodies.  He  ascertained  this 
by  the  following  experiments.  He  poured  a  few  drops  of  wa- 
ter upon  caustic  lime,  and  it  became  very  luminous  by  the 
blow.     And  the  same  efiect  was  produced  on  other  bodies. 

Other  experiments  showed,  that  this  light  produced  by  com* 
pression  is  not  electrical,  but  arises  from  the  sudden  approach 
of  the  particles  of  the  bodies  to  each  other. 


Questions  from  a  Correspondent  on  Subjects  tending  to  encourage 
the  Iron  manufacture  of  this  Country. 

Has  the  making  of  iron  had  a  gradual  increase  since  1800  ? 
and  since  that  year,  have  considerable  works  been  erected  or 
established  in  addition  throughout  the  United  Kingdom,  and 
principally  where  ? 

What 
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What  qoaotity  of  iron  may  be  now  made  in  England, 
Wales*  Scotland,  Ireland— this  it,  iron  into  hars  f 

What  may  .be  the  quantity  in  same  manner  of  cast  iron  into 
varioos  purposes  for  domestic  and  general  use  ? 

No  doobt  the  British  ore«  if  worked  by  wood,  could  produce 
equal  iron  to  any  we  import  ;  but  is  the  quality  of  iron  im- 
proved by  working  with  coal  at  the  present  period,  and  is  it 
possible  by  coal  to  make  it  equal  to  the  foreign  we  import  > 

Is  any  quantity  of  British  cast  ware  exported,  as  well  as  Bri« 
iron  in  bars,  and  where  to  principally  ? 


Is  it  npt  possible  to  manufacture  all  the  iron  we  require  for 
home  consumption  and  exportation  amongst  ourselves  ?  and 
bgr  what  means  could  it  be  adopted  ? 

Does  not  the  duty  on  the  importation  of  foreign  iron  act  as 
a  bounty  upon  our  own  ?  or  does  the  importation  of  foreign 
iron  interfere  with  that  of  our  own  manufacture  r  and  what 
ineaos  would  be  the  most  eflfectnal  to  depress  the  im  porta- 
tioo  of  foreign,  by  a  competition  in  the  manufacture  of  our 
own  ? 

Is  it  possible  to  increase  the  making  of  iron  in  the  United 
Kic^doro  adequate  to  all  wants  and  exportation  without 
Xhb  danger  of  exhausting  our  own  native  resources,  if  the 
iron  trade  could  be  made  the  principal  staple  of  the  coun- 
try ? 

In  what  part  of  the  United  Kingdom  can  the  Iron  be  made 
•the  cheapest  ? 

What  may  be  the  whole  aggregate  quantity  of  Iron,  cast  in 
tars  in  various  iron  utensils ;  and  the  whole  manufacture 
of  iron  ware,  from  native  ore,  throughout  the  United  King- 
dom ? 

If  the  greatest  quantity  of  iron  is  made  in  Wales,  what 
mif  be  the  expedce  of  conveying  it  up  to  London  ? 


-Jifeie^ 
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Meieornlogical  Table  for  1812.  Extracted  from  the  Register  kept 
at  Kinfauns  Castle,  the  residence  of  Lord  Gray,  three  miles 
almost  due  East  from  Parth,  N,  Britain,  about  ninety  feei 
above  the  level  of  the  ray. '-'Lot,  56'  24'. 

Communicated  by  his  Lordship, 


- 

Morning,  8  o'clock. 
Mean  fu  ight  of. 

Evening,  10  o'clock.- 
fl/e  m  fu'ip^ht  of     j 

~  Deplli 

|No.  ofdjyc.  1 

1812. 
January. 

of  Rain 

1^1 

• 

;  barom. 

I'her. 

barom. 

Iher.    1 

1 

In  :  100 

2992 

3060 

2994 

3070  1 

•72 

7 

24 

February. 

296I 

^7'55 

2967 

3731   1 

216 

17 

12 

March. 

■  2996 

33  46 

2999 

33  30  i 

'^6 

17 

14 

April. 

3009 

38  40  1 

30  1 1 

3671 

1.38 

8 

22 

May. 

3002 

48-20 

50  02 

45-45 

1-41 

17 

14 

Jane. 

3001 

5417 

3002 

5200  1 

2  89 

12 

18 

1  J"Jy. 

1  3004 

55  22   . 

3005 

5297 

2-56 

15 

16 

August. 

1  30  00 

5510 

30*  10 

5316 

238 

.11 

20 

September. 

3003 

5200 

30  03 

4900 

106 

6 

24 

October. 

2947 

4>5  00 

2950 

4510 

313 

16 

15 

November. 

'  2989 

3776 

2991 

3810  , 

3-50 

14 

16 

December. 

3009 

34  CO 

30  14 

35  00 

'65 

9 

22 
217 

Average  of 

29-937 

43-43 

29953!  42-40  i 

Tl'T5 

149 

the  year 

1 

1 

In  the  course  of  the  present  month,  will  be  published,  in 
one  volume  octavo,  a  Treatise  on  the  Motion  of  Rockets,  to- 
gether with  the  Theory  and  Practice  of  Naval  Gunnery  5  by 
W.  Moore,  of  the  Royal  Military  Academy,  Woolwich. 
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ARTICLE  t: 

thmparatwe  Analyses  of  the  Urine  of  t^ereni  Animals.    By 

Mr.  Yauciubliv*. 

TtlE  only  kinds  of  urine,  that  chemists  have  hitherto  ana-  Few  kinds  oi 
lysed  in  a  satisfactory  manner,  are  those  of  man,  and  somfc  ""?*  ^f*^ 
of  the  larger  herbivorous  animals.     Those  of  the  carnivorous  «!. 
animals  and  glires  have  not  yet  l>een  examined  by  any  pertoa 
that  I  know  of. 

If  it  bt  acknowledged,  however,  that  compafative  anatomy  Cora^ativ* 
has  contributed  much  to  the  advancement  of  physiology,  it  will  commMLdT 
also  be  fotind,  perhaps,  that  comparative  cbemfistry  may  be  of 
great  advantage  to  (bat  science. 

Already  has  the  analysis  of  the  urine  of  birds  afforded  re-^"**®'^^ 
aolts  sufficiently  interesting  and  unexpected,  to  induce  chemists 
to  pursue  the  inquiry  in  all  animals  that  furnish  this  fluid,  that 
tire  may  not  judge  from  analogy,  which  is  frequently  deceitful. 
It  is  with  this  view,  that  I  have  undertaken  the  analysis  of  th« 
urine  of  the  royal  tiger,  the  lion,  and  the  beaver  ;  the  results 
of  which  I  here  give>  till  I  have  timie  to  pursue  my  inquiry  qq 
(hu  subject  farther. 

•  Ann.  de  Chira.  vol.  LXXXII,  p.  197, 
Vol.  XXXIV.— No.  15^.  B  Urine 
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Points  la 
wliich  the  J 
differ  from 
that  of  man. 

Ammoaia. 


"No  urk  add : 


tDtmal  food 
therefore  not 
its  source^ 


Urine  of  the  Hon  and  the  royal  tiger. 

Urine  of  tlic  1^^®  urine  of  the  lion,  and  that  of  the  tiger,  arc  pcrfcctlj 
lioa  and  tiger,  similar  in  every  resjpect.  Tliey  have  l(kewi:«  some  analog/ 
to  iliat  of  man,  but  they  di^cr  from  it  essentially  in  sonic  im- 
portant points. 

First  difference. — They  are  alkaline  at  the  very  instant  they 
are  voi<M  :  od  the  contraryy  those  of  a  heakhy  roan  are  con- 
stantly acid. 

It  is  to  the  presence  of  ammonia  developed  in  these  urines, 
that  we  must  ascribe  the  strong  and  disagreeable  smell  they 
diffuse  immediately  on  issuing  from  the  tSiaddor  of  these  ani- 
mals. 

Second  diffisrence.-^They  cootain  no  uric  acid,  either  free  or 
combined  with  an  alkali.  At  least  the  analysis  of  these  urines 
four  times  repeated  afforded  me  uo  sensible  trace  of  it. 

The  want  of  uric  acid  could  not  but  the  more  attract  my 

attention,  as  I  had  considered  its  formation  to  be  owing  chiefl/ 

to  animal  food. 

Want  of  pbos-  .   Third  i^ereUce. — ^The  alooost  total  absence  fH  phosphate  6f 
phatc  of  time.  lime. 

This  might  naturally  be  expected,  as  this  salt  is  soluble  ia 
water  only  by  the  help  of  a  ^perabundance  of  acid,  and  tb« 
urine  in  question  is  alkaline. 
Vet  this  is  s«!*  ^^  appears,  however,  that  the  kidneys  of  these  animals  sepa« 
parated  iu  the  rate  a  certain  quantity  of  this  salt  from  the  blood,  for  I  havft 
h  °^baBlv  ^°^°^  slight  traces  of  it  in  these  urines  j  while  the  ammonia 
pVedpitated  is  formed  only  in  the  bladder,  where  probably  it  precipitates  tho 
by  the  ainmb-  phosphate  of  lime  >  and  this  is  no  doubt  the  reason  why  the 

urine  of  these  animals  is  almost  always  turbid  when  voided. 
Th*if  c^ti^ll        Hence,  if  calculi  be  ever  found  in  the  bladder  of  these  ani- 
Diust  be  phos-  mals,  they  can  be  formed  only  of  phosphate  of  lime,  since  they 
phateof  lime,  contain  no  other  insoluble  substance. 

Little  muriate      Fourth  difference. — The  urine  of  the  lion  and  of  the  tiger 
of  soda.  contains  but  an  infinitely  small  quantity  of  muriate  of  soda» 

while  that  of  man  commonly  affords  much. 

In  these  urines  we  find  a  large  quantity  of  urea,  much  dis- 
posed to  crystallize,  and  in  general  but  lightly  coloured  j  phos* 
phates  of  soda  and  athmonia  ;  sulphate  of  potash  ;  a  mucous 
matter,  and  a  thide  of  iron* 

ftest 


Much  urea. 
Other  sub* 
stances. 
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Tbese  are  the  points  in  which  the  urino  of  the  lion  and  tbil 
royal  tiger  resembles  those  of  man  :  bat  it  differs  from  it,  as 
tire  have  scen^  in  a  sufficient  number  of  pointf>  to  contidor  it 
fu  a  distinct  species. 

It  is  composed  of 

J,  Urea,  Com^nent 

2,  Animal  mucus,  ^ 

3,  Phosphate  of  soda, 

4^  '   ■  ammonia, 

5,  Muriate  of  ammonia, 

6,  A  trace  of  phosphate  of  lime, 

7,  Sulphate  of  potash  in  large  quantit}r> 
8>  An  atom  of  muriate  of  soda. 

Urine  of  ike  heaver, 

A  careful  analysis  of  the  urine  of  the  beaver,  several  timet  Urint  of  th« 
inepeated,  has  taught  me,  that  it  has  a  great  similitude  ^ith  the 
urine  of  the  common  herbivorous  animals. 

Id  fact,  we  find  in  it  carbonate  of  lime  held  in  solution  by  a  Ut  contents, 
ioperabundance  of  carbonic  acid  ;  the  benzoic  and  acetic  acids; 
urea,  muriate  of  soda,  and  sulphate  of  potash :  but  no  uric 
acid,  or  phosphoric  salt. 

It  diflfers  from  them,  however,  in  containing  no  muriate  of  rH^^n-eno* 
ammonia,  but  a  notable  quantity  of  carbonate  and  acetate  of  common' her* 
magnesia,  which  are  not  found,  at  least  in  any  great  quantity,  bivoroiu  ani<« 
ID  the  urine  of  herbivorous  animals.  "*  •* 

The  following  is  the  mode  in  which  I  detected  the  carbonate 
of  magnesia. 

After  having  concentrated  a  certain  quantity  of  the  urine  by  j^qJ^  \^ 
a  gentle  heat,  I  decanted  the  thickened  liquor,  and  washed  with  which  the  car* 
distilled  water  the  vessel,  on  the  sides  of  which   the  carbonate    2?*«.."'!!fl 
of  lime  had  settled.     I  then  poured  in  some  sulphuric  acid,  tected. 
dilated  with  water,  which  produced  a  frothy  effervescence,  on 
aoooant  of  a  mucous  matter,  which  the  carbonate  of  lime  car- 
ilea  with  it. 

Perceiving  that  the  sulphuric  acid  had  acquired  a  bitter  taste 
in  this  combination,  I  dried  and  calcined  the  mixture,  washed 
it  with  a  little  water,  and  by  evaporation  obtained  a  salt,  that 
possessed  all  the  properties  of  snlphata  of  magnesia. 

B  2  Desiroui  *" 
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DetiroQi  of  knowiilg  by  another  eipetiment,  wbetber  th« 
urine  of  (he  betver»  like  that  of  all  other  herbivorous  animals> 
contained  any  rooriate  of  ammonia,  I  put  into  a  portion  of  the 
thickened  liquor  a  bit  of  caustic  potash ;  and  as  no  smell  of 
ammonia  was  perceived,  even  when  heat  was  applied,  I  con* 
eluded,  that  it  contained  no  muriate  of  ammonia.  But  a  phe* 
nomenon  presented  itself,  that  occasioned  me  some  surprise, 
and  made  me  desirous  of  discovering  its  cause.  The  liquor 
croagulated  into  a  gelatinous  mass.  Suspecting  that  this  efitrct 
was  pr6duced  by  the  precipitation  of  some  earthy  substance,  I 
treated  the  whole  of  the  thickened  urine  I  had  with  caustic 
potash ;  filtered  off  the  liquor  to  obtain  the  matter  in  question  ; 
and  after  it  was  washed  and  calcined,  combined  it  with  sul- 
phuric acid,  diluted  with  water,  and  obtained  sulphate  of  mag* 
nesia  mixed  with  a  little  sulphate  of  lime. 
Tht  iceute  of  Though  I  have  said,  that  the  urine  of  the  beaver  contains 
d^etia  per-  acetate  of  magnesia,  yet  I  am  not  perfectly  certain  of  it.  It 
duct.  i>  possible,  that  during  the  evaporation,  though  effected  by  a 

gentle  heat,  a  certain  qaantity  of  acetic  acid  was  formed  ;  and 
that  this  acted  on  the  carbonate  of  magnesia,  remaining  in  the 
liquor  in  consequence  of  its  being  more  soluble  than  the  car-  * 
bonate  of  lime. 
Colouring  ^^^  commonly  find  by  the  colour,  smell>  and  taste  of  the 

nutter  of  iti    beaver's   urine,   and  particulariy  by    its    property    of  dying 
the  urine.        alumed  stuffs,  the  kind  of  vegetable  on  which  it  hns  fed. 
Imciace.  In  that  in  question  I  very  evidently  distinguished  the  colour- 

ing matter  of  willow  bark,  and  its  keeper  afterward  confirmed 
my  observation. 
Properties  of  There  are  cases,  therefore,  in  which  certain  vegetable  sub- 
T^ii^d"  °^  stances  are  capable  of  passing  the  digestive  organs  and  the  cir- 
•troyed  iu  the  cuktion,  without  losing  the  properties  that  distinguish  them  la 
circulation.      (heir  natural  state. 

Presence  of         I  found  also  in  the  urine  of  the  beaver  a  quintity  of  iron, 
iron.  that  at  first  astonished  me :  but  on  reflecting,  that  it  had  been 

-saved  in  a  tin  vessel,  and  that  it  contained  carbonic  acid,  I  be- 
lieve the  greater  part  of  the  metal  must  be  ascribed  to  this 
Tessd. 
The  urine  of  the  beaver,  then,  is  composed  of 

l,Urea, 

•riai^  3,  Bea« 
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3>  Beozoate  of  potash, 

4,  Carbonate  of  lime  and  of  magnesia, 

5,  Acetate  of  roagneiia  (questiooabie), 

6,  Sulphate  of  potash, 

7,  Muriate  of  potash  and  of  soda, 
8»  Colouring  vegetable  ooatter, 

9j  a  little  iron. 


II. 

Some  Account  of  Ze«ah  Colbuhw,  an  American  Child,  who 
possesses  some  very  remarkalle  Powers  of  solving  Questions  in 
Arithmetic  by  Computation,  without   fFriting,  or  any  visibU 
Contrivance, 

[The  present  article  is  copied  from  a  printed  paper,  which  I  ob- 
tained from  Messrs.  Johnson  and  Co.,  booksellers,  in  St.  Paul's 
Chnrch*yard.  This  boy  has  been  publicly  exhibited  in  America 
and  in  London,  and  some  time  ago  subscriptions  were  solicited 
for  placing  him  to  be  educated  under  the  inspection  and  care  of 
several  mat^iematical  gentlemen  :  but  I  have  been  informed,  . 
that  the  plan  was  relinquished,  from  some  reasons  on  the  part 
pf  his  father  ;  and  he  is  again  to.be  seen  by  the  public.  A 
subscription  is  now  solicited  for  publishing  a  portrait  of  him 
on  the  following  terms  J 

>^ERAH    COLBURN,  a  child  just  eight  years  of   age,  r^^j^j,,, 
J^lA  without  any  previous  knowledge  of  the  common  ru*0i  of  powers  of  com* 
srithnietic,  or  even  of  the  use  and  power  of  the  Arabic  numerals,  P"5J^**^**'**  * 
and  without  having  given  any  particular  attention  to  the  subject, 
possesses^  (as  if  by   intuition)  the  singular  faculty  of  solving  a 
great  variety  of  arithmetical  questions  ty  the  mere  operation  of 
the  mind,  and  without  the  usual  assistance  of  any  visible  symbol 
or  contrivance. 

This  print  will  be  engraved  from  a  drawing  by  Mr.  Trumbull ) 
and  the  size  of  it  will  be  about )  2  inches  by  10. 

The  price  to  subscribers  will  be  One  Guinea,  to  be  paid  at 
the  time  of  subscribing :  and  the  plates  will  be  delivered  accord- 
ing to  the  order  of  subscription. 

The  following  gentlemen  (who  are  well  acquainted  with  the   . 

extra* 
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Rraiarkable  extraordinary  abilities  of  this  child)  have  kindly  undertaken  to 
powers  of  com-  attend  to  the  progress  and  execution  of  the  work,  and  to  see  to 
gu^a  ion  u  a  ^j^^  disiribution  of  the  plates,  viz.  Sir  James  Macktjiiosh ;  Dr» 
W.  H.  Wollaston,  Sec.  R.S.  ;  William  Vaughan,  Esq. ;  John 
Bonnycastle,  Esq.,  Math.  Prof.  ;  Francis  Wakc6eld>  Esq. ; 
William  Allen,  Esq.,  F.  R.  S.  F.  L.  S. ;  Johu  Guiilcmard,  Esq., 
F.  R.S.  F.  Amer.  S.j  Samuel  Parker,  Esq.;  Francis  Bailey, 
Esq. 

Subscriptions  are  received  by  either  of  (he  above  gentlemen, 
or  by  Messrs.  J  )hnson  and  Co.,  No.  72,  St.  PauPs  churchyard : 
|ind  printed  receipts  will  be  given  for  the  same,  which  mast  be 
produced  and  given  up  at  the  time  the  plates  are  delivered. 

Zerah  Colburn  is  at  present  to  be  seen  at  the  Exhibitbn 
Booms,  Spring  Gardens,  Many  persons  of  the  first  eminence 
for  their  knowledge  in  mathematics,  and  well  known  for  their 
philosophical  inquiries,  have  made  a  point  of  visiting  him  :  and 
they  have  all  been  struck  with  astonishment  at  his  extraordinary 
powers.  It  is  correctly  tru^,  as  stated  of  him,  that — "  He  will 
**  not  only  determine,  with  the  greatest  facility  and  dispatch,  the 
"  exact  number  of  minutes  or  seconds  in  any  given  period  of  time  ; 
''  but  will  also  solve  any  other  question  of  a  similar  kind.  He 
"  will  tell  the  exact  Product  arising  from  the  rauUiplication  of 
*'  any  number,  consisting  of  two,  three,  or  four  figures,  by  any 

other  number  consisting  of  the  like  number  of  figures.     Or, 

any  number,  consisting  of  six  or  seven  places  of  figures, 
*'  being  proposed,  he  will  determine,  with  equal  expedition  and 
*'  case,  ail  ihejactors  of  which  it  is  composed.  This  singular 
**  faculty  consequently  extends  not  only  to  the  raising  of  powers, 
*'  but  also  to  the  extraction  of  the  square  and  cuLe  roots  of  the 
"  number  proposed  ;  and  likewise  to  the  means  of  determining 
^'  whether  it  be  a  prime  number  (or  a  number  incapable  of  divi- 
**  sion  by  any  other  number)  ;  for  which  case  there  does  not 
*' exist,  at  present,  any  general  rule  amongst  mathematicians.** 
All  these,  and  a  variety  of  other  questions  connected  therewith, 
aoie  answered  by  this  child  with  such  promptness  and  accuracy 
(and  in  the  midst  of  his  juvenile  pursuits)  as  to  astonish  every 
person  who  has  visited  him. 

At  a  meeting  of  his  friends,  which  -was  held  for  the  purpose 
of  concerting  the  best  method  of  promoting  the  views  of  the 
^ther  respecting  bis  education,  this  child  undertook,  and  com- 
pletely 
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pktoW  succeeded  in,  raising  the  nmnhMr  Sprogressitfffjf  np  Iko  RemrldiMe. 
tlia  sixteenth  power;    aod  in  Darning  the  last  resale   srii, f^^^^f^t^k* 
281 ,474 ,g76j  10,656,  be  fmixigbt  in leveij  figure.  He  wsaLtbeyi  S«W?^ '^  ^ 
tried  as  to  other  numbers,  coosistiog  c^ose  figure  ;  all  of  whic^ 
be  raised  (by  aaual  molliplicatioo  and  aot.b3r  memory)  as  liig|h 
as  tbc  tenth  power  :  with  so  much  facility  and  dispatcjb,  that  ibe 
person  appointed  to  take  down  the  results  was  obliged   to  en- 
join bim  not  to  be  so  rapid.     With  respect  to  numbers  consist- 
ing of  two  figures,  be  would  raise  some  of  tliem  to  tbe  shtk^ 
seventh,  and  eigkih  power  ;  but  not  always  with  equal  facility  : 
ibr  tbe  larger  tbe  products  .became,  the  more  dijBGicult  he  found 
it  to  proceed.     He  was  asked  the  square  root  o(  JO6929,  and 
before  the  number  could  be  written  down,  be  immediately  an- 
•wered  827.    He  was  then  required  to  name  tbe  cube  root  of 
268,336,126,  and  with  equal  focility  aod  promptness  be  replied 
•  645.    Various  other  questions  of  a  similar  .nature,  respectini^ 
tbe  roots  and  powers  of  very  bigb  numbers,  were  propoeed  by     . 
•ereral  of  tbe  gentlemen  presept,  to  all  of  which  be  answered  in 
«  similar  manner.     One  of  tbe  party  requested  :bim  ,to  name  Abe 
Jactors  which  produced  the  number  24/483,  which  be  iisroeo 
diately  did  by  mentioning  the  4 wo  nnmbers  94 1  and  263  \  wbioh  ' 

indeed  are  the  only  two  numbers  that  will  produce  it.  Ano- 
ther of  them  proposed  1 71 395,  and  he  named  tbe  following 
factors  as  the  only  ones  that  would  prcxiuce  it ;  viz.  5  x  34279^ 
7X24485,  59x2905,  83X2065,35X4897,  295X583,  and 
413x415.  He  was  then  asked  to  give  tbe  (actors  of  36083  $ 
but  be  immediately  replied  that  it  had  none ;  wbich  in  fact  vuis 
the  case,  as  36083  is  a  prime  number^.  Other  jiumbers  .were 
ifHliscriminately  proposed  to  bim,  and  be  always  succeeded  in 
giving  the  correct  factors,  except  in  the  case  of  prime  numbers, 
which  he  discovered  almost  as  soon  as  proposed.  Que  of  tbe 
gentlemen  aaked  bim  how  many  minutes  there  iwere  in  forty- 
eight  years  -,  and  before  the  question  could  be  written. down,  be 
replied  25,228,800 ;   and  instantly  add^d^  that  tbe  dumber  of 

*  It  had  been  asserted  and  inaiauined  by  the  French  matbcmaticiaoSi 
that  4,894,967/297  (»  2^'  +  1)  WM  a  prime  number  ;  but  ibe  c«)e- 
billed  -£uler  deteaed  tliat  errour  by  diacorering.  that  it  was  eqpal  to 
jS«700,417>^641.  The  same  number  was  proposed  to  this  child,  w|io 
found  out  tbe  factors  by  tbe  mere  operation  of  his  mind. 

secomts 
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jLtmukabla      Mcondi  in   ihe  lame  period  wat  l,513,?28,000.     Various que»- 

child.  answered  with  nearly  equal  (aciliiy  and  promptlludc ;   so  at  tp 

tulonish  every  one  pte&eni,  and  lo  exciie  a  desire  ihai  so  exira- 
ordiaarji  a  faculty  should  (if  possible)  be  rendered  more  exleo- 
■ive  and  uieAil. 

It  was  <he  wish  of  ibe  genilemen  preieat  to  obtain  a  know- 
ledge of  tiie  nietfaod  by  which  ihe  child  was  enabled  lo  answer, 
with  so  muclifdciliry  and  corrcciness,  the  qiieBiiont  thus  put  to 
bini ;  but  (0  all  their  inquiiiea  upon  (bis  subject  (and  he  wai 
clotely  exatnined  upon  ihi«  point)  he  wag  unalle  lu  give 
Ihetn  any  information.  He  positively  declared  (aod  every 
observation  that  was  made  beemed  to  juhtify  the  aiiKilion)  that 
he  did  not  know  Aou/  ihe  answers  came  into  his  mind.  In  lbs 
BCl  of  muliiplyitig  two  numbers  together,  and  in  the  raising  of 
powers,  it  wai  evident  (not  only  from  ilie  motion  of  bis  Itpt, 
but  also  from  some  singular  facia  which  afterward  occurred,) 
that  some  operation  was  going  forward  in  his  mind  j  yet  that 
could  not  (from  the  readiness  wiib  which  the  answers  were 
furnished)  be  at  all  allied  lo  the  usual  mude  of  proceeding  with 
lucb  subjects:  and  moreover,  he  is  entirely  ignorant  of  the 
common  rules  of  arithmetic,  and  cannot  perform,  upon  paper, 
a  simple  sum  in  multiplication  or  division.  But,  in  the  extrac- 
tion of  roots  and  In  racalioning  the  factors  of  high  numbers  it 
does  not  appear  that  any  operation  can  lake  plate ;  since  he  will 
give  the  answer  inrmfdiaUly,  or  in  a  very  feu'  sconii',  where  it 
would  require,  according  to  the  ordinary  method  of  solution,  a 
very  difficult  and  laboroiis  calculation  :  and  moreover,  the  know- 
edge  of  a  prime  number  cannot  be  obtained  by  any  known  rule. 

It  may  naturally  be  expected,  that  these  wonderful  lalenls, 
which  are  so  conspicuous  at  this  early  age,  will  by  a  suitable 
education  be  considenibly  improved  and  citcndi-d;  and  ibal  some 
ntw  light  will  eventually  be  thrown  upon  those  subjects,  for  the 
elocidatioo  of  which  his  mind  appears  to  be  peculiarly  formed 
by  nature,  since  he  entrrs  into  tlie  world  with  all  those  power* 
and  faculties,  which  are  not  even  aiiainable  by  the  moat  eminent 
at  a  moTt  advanced  period  of  life.  Every  mathematician  must 
^  aware  of  the  important  advantages,  which  have  sometlmu 
been  derived  from  the  most  simple  and  trifling  circumstances  j 
iht  full  effect  of  which  has  not  always  been  evident  at  flrat 

Bight. 
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ngbt.    To  roeDtioD  one  singular  instance  of  this  kind.    The  Rraufkabit 
very  simple  improrement  of  expressing  the  powers  and  root*  JJJa^Jfj^'JJ^ 
df  quantities  by  means  of  indices  introduced  a  new  and  general  in  a  child. 
ofithmeHc  of  exponents  $  and  this  algorithm  of  powers  led  the 
way  to  the  invention  nf  logarithms,  by  means  of  which  a*l 
arithmetical  computations  are  so  much  facilitated  and  abridged. 
Perhaps  this  child  possesses  a  knowledge  of  some  more  important 
properties  connected  with  this  subject ;  and  aUhough  he  is 
incapable  at  present  of  giving  any  satisfactory  account  of  the 
state  of  his  mind,  or  of  communicating  to  others  the  know- 
ledge wbieh  it  is  so  evident  he  does  possess,  yet  there  is  e^'ery 
reason  to  believe,  that^  when  his  mind  is  more  cultivated  and  his 
ideas  more  expanded,  he  vvill  be  able  not  only  to  divulge  the 
mode  by  which  he  at  present  operates,  but  also  point  out  some 
fiew  sources  of  information  on  this  interesting  subject. 
'    The  profits  of  the  present  print  will  be  given  to  the  father  of 
this  child,  in  order  to  enable  him  to  provide  a  more  suitable 
iBducation  for  his  son :  and  it  is  hoped  that  the  friends  of  science, 
and  the  public  in  general,  will  promote  a  plan,  which  promifpt 
to  be  attended  with  such  advantages. 


III. 

farther  Experiments  and  Ohservations  on  the  Action  of  Poisons 
on  the  Animal  System,  By  fi.  C.  Bbqdib,  Esq,  F.  R.  S. 
Communicated  to  the  Society  for  the  improvement  of  Animal 
Chemistry,  and  by  them  to  the  Royal  Society, 

(Concluded  from  p.  268.) 

IF,  Experiments  with  the  Muriate  of  Baryles. 

Barytet  pot- 

WHEN  barytes  is  taken  into  the  stomach,  or  applied  to  a  »onout,  but  ^ 
wound,  it  is  capable  of  destroying  life  j  but  when  in  its  ^t%!*^ 
oncombined  state  its  action  is  very  slow.     The  muriate  of  ba« 
I'ytes,  which  is  much  more  soluble  th^n  the  pure  earth,  is  (pro- 
bably on  this  account)  a  much  more  active  poison.  ^^p^  5^    jyl^. 
Pzperiment  3.  Ten  grains  of  n^uriate  of  baiytes  rubbed  very 

fine. 
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riate  of  b^ry.  fio^>  and  moistened  with  two  drops  of  watef>  were  applied  Co 

ie«  apphcti  to  |^q  wounds  in  the  thigh  and  side  of  a  rahhit.      In  foor  tDinotes 

nbhit,  he  was  evidently  under  the  iofluence  of  the  poison*    In  a  aborl 

time  lie  became  giddy  :   then  his  hind  leg*  were  pftralyaed  % 

and  lie  gradually  fell  into  a  state  of  insensitMlity,   with  dilated 

pupils,  and  lay  in  general  motionless,  but  with  occasional  too- 

v-ulsions.    The  pulse  beat  150  to  a  minute,  bnt  feeble  -,  and  it 

occasionally  intermiued.      He  was  apparently  dead  in  twenty 

minutes  from  the  application  of  the  poison  ^  but  on  opening 

the  chest,  the  heart  was  found  still  acting,  and  oeerly  three 

minutes  elapsed  before  its  action  had  entirely  ceased. 

Xxp.  5.   Solu-     Expimmtnt  6.    An  ounce  and  a  half  of  saturated  tolutioa 

•ion  of  muri-  ^f  muriate  of  baryta  were  injected  into  the  stomach  of  a  full 

ate  of  barytet  .  '        _  ■•' .  .  .        ^ 

injected  into  gvown  cat,  by  means  of  an  elastic  gam  tube.  In  a  few  minutea 
thtfttomacholti  operated  as  an  eaietic.  The  aninKil  b^aine  |pddy,  after- 
ward insensible,  and  lay  .with  dilated  pupils,  in  general  mo- 
tionless, bnt  with  occasional  convulsions.  At  the  end  of  tiity- 
Ave  minutes,  from  the  beginning  of  the  -experiment,  be  waa 
apparently  dead  ;  Imt  the  heart  waa  still  4elt  thrpngh  the  ribr 
acting  one  hundred  times  in  a  mioote*  A  tobe  was  introduce^ 
into  the  trachea,  and  the  lungs  were  inflated  about  thirty-six 
times  in  a  minute  ;  but  the  poise  sunk  iK>twkhstatiding,  and 
at  the  end  of  seven  minutes  the  circulation  had  entirely  ceased. 
It  spp«ar»  to  From  these  experiments  I  was  led  to  oonclude,  that  the 
ihebraLf  °°  principal  action  of  the  muriate  of  barytes  is  on  the  brain  ; 
but  in  the  first  \h%  poise  was  feeble  and  intermitting ;  in  the 
second,  although  the  artificial  respiration  was  made  with  the 
greatest  care,  the  circulation  could  not  be  maintained  more 
iuc  in  some  than  a  few  minutes.  These  circumstances  led  me  to  suspect, 
22[^  ®"  *  •  that  although  this  poison  operates  principally  on  the  brain,  it 
operates,  in  some  degree,  on  the  heart  also.  Farther  experi- 
ments contirmed  this  suspicion,  in  some  of  them  the  pulse 
soon  became  so  feeble,  that  it  could  be  scarcely  felt ;  and 
Its  intermissions  were  more  frequent  >  but  in  all  cases  the 
heart  continued  to  act  after  respiration  had  ceased ;  and  the 
cessation  of  the  functions  of  the  brain  was  therefore  alwaya 
the  immediate  cause  of  death.  When  I  employed  artificial 
respiration,  ailer  death  had  apparently  taken  place,  I  seldom 
"was  able  to  prolong  the  heart's  action  beyond  a  few  minutes. 
In  one  case  onl/  it  was  maintained  for  three  quarters  of  an 

hour. 
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bour.  I  never  by  these  tneans  sncceeded  in  restoring  the  ani- 
nial  to  life,  although  the  experiments  were  made  wit^  the 
greatest  care,  and  in  a  warm  temperature.  In  some  instances, 
frf^er  the  artificial  respiration  had  been  kept  up  for  some 
tfiDe,  there  were  signs  of  the  functions  of  the  brain  be\ng  in 
fome  degree  restored  ;  but  the  pulse  notwithstaniiing  conti- 
nued to  diminish  in  strength  and,  frequency,  and  ultimately 
ceased.  I  shall  detail  one  of  these  experiments,  as  it  serves  to 
illustrate  the  double  action  of  this  poison  on  the  nervous  and 
^rascolar  systems. 

Erperiment  7.     Some  muriate  of  bar)'tes  was  applied  to  a  Exp.  7.  Action 
wound  in  the  side  of  a  rabbit.     The  usual  symptoms  took  ^f  i,^,.yjg, ^i^ 
f>1ace,  and  at  the  end  of  an   hour  the  animal  was  apparently  the  nervous 
dead  ;  but  the  heart  still  continued  to  contract.     He  was  placed  Jy,tem*iTluj- 
in  a  tempenttire  of  80^  and  a  tube  being  introduced  into  the  trateU. 
nostril,  the  lungs  were  artificially  infiMed  about  thirty-six  times 
tn  a  minote. 

When  the  artificial  respiration  had  been  maintained  for  four 
minutes,  he  appeared  to  be  recovering  \  he  breathed  voluntarily 
one  hundred  times  in  a  minute,  and  showed  signs  of  sensibi* 
]ity.  llie  artificial  respiration  was  discontinued.  The  volun- 
tary respiration  continued  about  nine  minutes,  when  it  had 
ceased,  and  the  animal  was  again  apparently  dead  ;  but  the 
pulse  continued  strong  aud  frequent.  Tlie  lungs  were  again 
artificially  inflated.  At  the  end  of  four  minutes  the  animal 
once  more  breathed  voluntarily  one  hundred  times  in  a  minute, 
and  repeatedly  moved  his  limbs  and  eyelids.  The  pulse  be- 
came slower  and  more  feeble.  ^ 

Id  a  few  minutes  the  voluntary  respiration  again  ceased,  and  , 
4he  artificial  respiration  was  resumed.  The  pulse  had  fallen 
to  ooe  hundred,  and  was  feeble.  The  animal  again  breathed 
voluntarily  ;  but .  he  ceased  to  do  so  at  the  end  of  five  minutes. 
The  lungs  were  inflated  as  before  ;  but  he  did  not  give  any 
sign  of  life,  nor  was  the  pulse  felt  afterward.  On  opening,  the 
thorax^  his  heart  was  found  to  have  entirely  ceased  acting. 

A  probe  having  been  introduced  into  the  spinal  marrow,  it 
was  fbund,  that  by  means  of  the  Voltaic  battery  powerful  con- 
tractions might  be  excited,  not  only  of  the  voluntary  muscles, 
but  aho  of  the  heart  and  intestines  ;  from  which  it  may  be  j^^^^  arsenic, 
inferred^  that  the  muriate  of  barytes^  like  arsenic,  afiects  the  it  renden  tbc 

circu* 


12  Acnov  or  roifows  on  thb  avixai.  ststem. 

fceart  ietemi-  Circulation  bj  Tendering  the  heart  insensible  to  the  stimulos  of 
ble  to  the  tti-  (be  blood,  and  not  by  dfeatroyins  altqgetber  the  powo'  oC  mo»« 
blood.  coiar  contractioo. 

^    ^        ,         The  muriate  of  barytet  afiects  tbe  itomacb,  but  lo  a  leaa 

It  affeeti  the     ,  ,  .       '    -^  ..... 

stoniich,  but  degree  than  anenic.  It  operates  as  an  emetic  in  animals  tbat 
icM  thaasrie- are  capable  .of  vomiting}  but  sooner  when  taken  internally, 
than  when  applied  to  a  woond.  In  general,  4Mit  not  constnotly, 
there  are  OMrks  of  inflammation  of  the  inner  membrane  of 
tbe  stomach,  but  not  of  the  intestine.  In  many  instances  tliere 
IS  a  thin  layer  of  dark  coloured  coagulum  of  blood  lining  the 
whole  inner  surface  of  the  stomach,  and  adhering  very  closely 
to  it,  so  as  to  have  a  good  deal  of  tlie  appearance  of  a  slough  ; 
and  this  is  independent  of  vomiting*  as,  where  I  met  with  it^. 
it  occurred  in  rabbits. 

The  same  circorostances,  from  which  it  may  be  inferred^ 
that  arsenic  does  not  produce  its  deleterious  effects  nntiK  it  bat 
passed  into  the  circulation,  leads  to  Uie  same  conclusion  with 
|egBr4  to  the  muriate  of  baiytes. 

V.  On  the  Effects  of  the  Emetic  Tartar. 

Zmetic  tartar  The  effects  of  the  em^etic  tartar  so  much  resemble  those  of 
bat  timiiar  ef-  arsenic  and  of  muriate  of  barytes  in  essential  circumstances, 
tbat  it  would  be  needless  to  enter  into  a  detail  of  the  individual 
experiments  made  with  this  poison. 
ilppKed  to  a  When  applied  to  a  woond  in  animals,  whidi  are  capable  of 
wound.  vomiting,  it  usually,  but' not  constantly,  operates  very  speedily 

as  an  ensetic  i  otherwise  I  have  found  no  material  difference  in 
the  symptoms  produced  in  the  different  species  of  animals, 
which  I  have  been  in  the  halut  of  employing  as  the  subjects 
of  experiment.  The  symptoms  are  paralysis,  drowsiness,  and 
at  last  complete  insensibility  -,  the  pulse  becomes  feeble  |  the 
heart  contii.ues  to  act  after  apparent  death  ^  its  action  may  be 
maintained  by  means  of  artificial  respiration,  but  never  for  a 
longer  period  than  a  few  minutes  :  so  that  it  appears,  that  this 
poison  aets  on  the  heart  as  well  as  on  the  brain  ;  but  that  its 
principal  action  is  on  the  latter.  Both  the  voluntary  and  in- 
voluntary muscles  may  be  made  to  contract  after  death,  by 
means  of  Voltaic  electricity.  The  stomach  sometimes  beara 
the  marks  of  inflammation  \  but  at  other  times  it  has  its  natu- 
ral appearance.  I  have  never  seen  any  appearanc<»  of  inflam- 
mation 
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iRatioii  of  this  intestines.  The  U>ngth  of  time  which  elapses 
fyma  the  application  of  the  poisoD  to  the  death  of  the  animal 
varies.  In  tome  instanoes  it  is  not  more  than  three  quarters 
of  an  hour  i  but  in  others  it  is  two  or  three  hours,  or  even 
looser. 

When  a  solution  of -emetic  tartar  was  injected  into  tiie  sto*  Acts  ia  th« 
mach  of  a  rabbit,  the  same  symptoms  took  place  as  when  it  J^J|^iI^*y" 
was  applied  to  a  wound. 

yi.  On  the  Effects  of  the  Corrosive  Suhlimate. 

When  this  poison  is  taken  internally  in  very  small  and  re- £^ecuor  mil* 
peated  doses,  it  is  absorbed  into  the  circulation,  and  produces  Hate  of  mer- 
on  the  system  those  peculiar  effects,  which  are  produced  by     ^' 
other  preparations  of  mercury.     If  it  passes  into  the  circulation 
in  larger  quantity,  it  excites  inflammation  of  some  part  of  the 
,  aliooentary  canal,  the  terminalion  of  which  naay  vary  accord- 
ingly as  it  exists  in  a  greater  or  less  d^ree.      When  taken  in 
a  larger  <]uantity  still,  it  occasions  death  in  a  very,  short  spaca 
of  time.     I  had  found^  that,  if  applied  to  a  wounded  surface,  it 
produced  a  slough  of  the  part  to  which  it  was  applied,  without 
occasioning  any  affection  of  the  general  system.     This  led  me  i<hey  dep«iid 
to  conclude,  that  the  effects  of  it,   taken  internally,  and  in  a  oa  its  local 
large  quaiUity,  depended  on  its  local  action  on  the  stomach,  ^    ^'^' 
and  were  not  connected  with  the  absorption  of  it  into  the  cir- 
culation.   The  following  experiments  appear  to  confirm  this 
opinion. 

Experiment  8.  Six  grains  of  corrosive  sublimate,  dissolved  Exp.  8.  Ad- 
io  six  drams  of  distilled  water,  were  injected  into  the  stomach  "*»n'»J"«**  »»• 

^  ternally  to  a 

of  a  rabbit,  by  means  of  an  elastic  gum  tube.  No  immediate  rtbbit. 
symptoms  followed  tbts  injection  -,  the  animal  made  no  ex- 
pression of  pain  ;  but  in  three  minutes  he  t>ecame  insensible ; 
was  convulsed  j  and  in  four  minutes  and  a  half  firom  the  time 
of  the  injection  being  made,  he  died.  Tremulous  contrac* 
tions  of  the  voluntary  muscles  continued  for  some  time 
afterward.  On  opening  the  thorax,  the  heart  was  fuund  to 
have  entirely  ceased  acting,  and  the  blood  in  the  cavities  of 
the  left  side  was  of  a  scarlet  colour.  The  stomach  was  much 
distended.  The  pyloric  and  cardiac,  portions  were  separated 
from  each  other  by  a  strong  muscular  contraction.  The  cooi- 
tents  of  the  former  were  firm  and  solids  and  io  tveiy  res|x*ot 

resembled 
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membled  the  atual  contents  of  the  atomacfa  i  while  tfaoie  of 
the  cardiac  portion  consisted  of  the  food  of  the  aoimtl  macb 
diluted  by  fluid  ;  so  that  the  solution,  which  had  been  injected^ 
appeared  to  be  confined  to  the  cardiac  portioo  of  the  ttomacb> 
and  to  be  prevented  entering  the  pyloric  portion  b)r.the  moacat 
lar  contraction  in  the  centre. 

In  the  pyloric  portion  of  the  stomach  the  mncoos  inerobrano 

had  its  natural  appearance  -,  but  in  the  cardiac  portion  it  was 

of  a  dark  gray  colour,  was  readily  torn  and  peeled  off-;  and 

in  some  parts  its  texture  was  completely  destroyed,  so  that  it 

appeared  like  a  pulp,  on  removing  which  the  nouscnlar  and 

peritoneal  coats  were  exposed. 

Eiperiment         I'he  repetition  of  the  experiment  was  attended  with  similar 

repeated.         results.    The  alteration  of  the  texture  of  the  internal  mem^ 

brane  nppears  to  have  been  occasioned  by  its  being  cheroican^ 

SimUar  effects  acted  on  by  the  corrosive  sublimate  injected  into  it.      When 

nwcFi  Vf  a*       ^^'^  injection  is  made  into  the  stomach  of  a  dead  rabbit,  prei 

dead  rabbit,     cisely  the  same  effedtn  are  produced^  except  that,  as  the  middle 

contraction  is  here  wanting,  the  appearances  are  not  confiiied  ill 

the  same  degree  to  the  cardiac  portion.  ' 

^vp.  9.   Ma-      Experiment  g.  A  scruple  of  corrosive  sublimate,  dissolved 

natf  of  mer-    jj^  ^:^^  drams  of  distilled  water,  was  injected  into   the  stomach 

rury  givcu  to  •      /. 

a  cat.  of  a  full  grown  cat.     For  the  first  five  minutes  no  symptoms 

were  produced.  After  this,  the  poison  operated  twice  as  an 
emetic.  The  animal  appeared  restless,  and  made  expression 
of  palu  in  the  abdomen.  He  gradually  became  insensible,  and 
lay  on  one  side  motionless,  with  the  pupils  of  the  eyes  dilated* 
The  respiration  was  laborious,  and  the  pulse  could  not  be  felt. 
Twenty-five  minutes  after  the  poison  was  injected,  there  was 
a  convulsive  actiou  of  the  voluntary  muscles,  and  death  ensued. 
On  opening  the  thorax  immediately  afterward,  the  heart  was 
seen  still  contracting,  but  very  feebly. 

Afp«arsncet  The  Stomach  was  found  perfectly  empty  and  contracted. 
The  mucous  membrane  was  every  where  of  a  dark  gray 
colour.  It  had  lost  its  natural  texture,  and  was  readilj  torn 
and  separated  from  the  mnscular  coat.  The  internal  mem* 
brane  of  the  duodenum  had  a  similar  appearance,  but  in*  a  less 
degree,  for  nearly  three  inches  from  the  pylorus.  In  the  sitoa* 
tion  of  the  pylorus  the  effects  of  the  poison  were  less  apparent 
than  in  any  other  part. 

The 
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Tbe  particular  state  of  Hie  internal  membrane  of  the  ato- 
macby  ia  this  eiperiment  as  well  as  in  the  last,  appears  to  have 
been  occasioned  by  the  chemical  action  of  tbe  poison  on  it. 
When  I  injected  a  solotion  of  corrosive  sublimate  into  the  Effects  on  the 
Homach  of  a  dead  cat,  and  retained  it  there  for  a  few  mimites,  V^^J^^  ®^* 

dead  cat  mom- 

a  sitnilar  alteration  of  the  texture  of  the  internal  membrane  Ur. 

took  place  ;  bnt  it  assumed  a  lighter  gray  colour.     The  dii¥er« 

of  colour  may  be  explained  by  tlie  vessels  in  the  one  case 

empty,  and  in  the  other  case  being  dbtended  with  blood 

at  tbe  time  of  the  injection  being  made. 

Tbe  destruction  of  the  substance  of  the  internal  membrane  The  nurlat* 

of  tlie  stomach  precludes  the  idea  of  tbe  poison  having  been  *n  *|,j  ^^J 

alMorbed  into  the  circulation.    We  must  conclude,  that  death  mach ; 

wasthe  consequence  of  the  chemical  action  of  the  poison  on 

the  stomach.    This  organ,  however,  is  not  directly  necessary 

to  Mt,  since  ils  functions,  under  certain  circumstances,  are 

suspended  for  hours,  or  even  for  days,  without  death  being 

prodiioed.    Although  the  stomach  was  the  part  primarily  af-  bus  praducet 

fected,  the  immediate  cause  of  death  must  be  looked  for  in  ^^*^,*^  *?y  '**'**" 

recti  y  destroy- 

the  cessation  of  the  functions  of  one  or  more  of  those  organs,  ing  the  faoc- 
tbe  constant  action  of  wbith  is  necessary  to  life.  From  the  scar-  J*°"*  °^  ^}^ 

_  heart  and 

let  colour  of  the  blood  in  the  left  side  of  the  heart,  in  tbe  expe-  brain. 
riment  on  the  rabbft,  we  may  conclude,  that  the  functions  of 
the  lungs  were  not  affected ;  but  the  affection  of  the  heart  and 
brain  is  proved  by  the  convulsions,  the  insensibility,  the  aflec- 
tion  of  the  pulse  in  both  experiments,  and  the  sudden  cessation 
df  the  hearths  action  in  the  first ;  and  we  may  therefore  be 
jattj6ed  in  concluding,  that  the  immediate  cause  of  death  was 
IB  both  of  these  organs.  As  the  effects  produced  appear  to 
have  been  independent  of  absorption,  we  may  presume,  that 
the  heart,  as  well  as  the  brain,  was  acted  on  through  the  me- 
dium of  the  nerves. 

That  a  sudden  and  violent  injury  of  the  stomach  should  be 
capable  of  thus  speedily  pro\'ing  fatal,  is  not  surprising,  when 
we  consider  the  powerful  sympathy  between  it  and  the  organs 
oo  which  life  more  immediately  depends,  and  the  existence 
of  which    many  circumstances  in  disease  daily  demonstrate 

to  U8. 

VII.  The  facts  which  have  been  stated  appear  to  lead  to  the  General  ufe- 

following 
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rencetretpett-  following  condusiont  respecting  the  action  of  the  mioeral  poi-^ 

tog  the  action  ^q^  which  were  employed  in  the  foregoing  esperimeots. 

ml  poitons.  1  •  Arsenic,  the  emetic  tartar,  and  the  munate  of  iMrytet,  do 

Dot  produce  their  deleterious  effects  until  thej  hare  passed  inlD 

the  circulation^ 

2.  All  of  these  poisons  occasion  disorder  of  the  fiitictioiirof 

the  hearty  brain,  and  alimentary  canal  ;  hut  they  do  not  all 

afiect  these  organs  in  the  same  relative  degree. 

3.  Arsenic  operates  on  the  alimentary  canal  in  a  greater 
degree  than  either  the  emetic  tartar,  or  the  muriate  of  baiytes. 
The  heart  is  affected  more  by  arsenic  than  by  the  emetic  tar- 
tar, and  more  by  this  last,  than  by  the  muriate  of  barytes. 

4.  The  corrosive  sublimate,  when  taken  internally  in  large 
Quantity,  occasions  death  by  acting  chemically  on  the  mucous 
membrane  of  the  stomach,  so  as  to  destroy  its  texture  i  the 
organs  more  imooediately  necessary  to  life  being  affected  io  coa- 
sequence  of  their  sympathy  with  the  stomach. 

Miof  nJ  and  ^     j,|  making  tlje  comparison  between  them,  we  observe,  that 
•oni  com*        the  effects  of  mineral,  are  less  simple  than  those  of  the 


pared.  rality  of   vegetable  poisons  ;  and   when  once  an  anioial    ia 

affected  by  the  former,  there  is  much  less    chance   of   hia 
recovery,  than  when  he  is  afiected  by  the  latter. 


IV. 

ly.  On  the  Vegetation  of  high  Mountains,  translated  from  a 
Paper  of  Mr.  Ramond's  in  the  Annates  du  Museum,  K  4, 
p.  39i.     Bjf  Richard  Anthony  Salisbury,  Es^,  F,  R.  S. 

&C*. 

AN  observing  gardener,  on  ascending  the  high  mountains  of 
rctaiion  on  ^^^  temperate  region,  is  immediately  struck  with  the  vi- 

inounuin>  in  gour  and  luxurious  appearance  of  their  vegetation.  The  plants  he 
temperate  re-  ^^^  g^p  j^  ^^  adjacent  plains  are  changed  in  site,  aspect,  and 
form,  so  that  he  hardly  recognises  the  most  common.    Their 
stems  are  elevated,  their  flowers  larger,  even  tlie  leaves  of  the 
trees  have  acquired  a  size,  which  makes  him  doubt  the  identify 

f  Hort.  Trans,  vol.  I,  appendix,  p.  15. 

of  tb«i 
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of  the  species.  The  woods  ave  more  impenetrable,  the  tarf  of 
the  downs  closer,  and  a  green  more  livelft  fresh,  and  brilliant, 
coksors  ever/  thing,  from  the  depths  of  the  valley,  op  to  thoae 
heights,  where  the  eye  can  discern  nothing  bat  naked  rocks  and 
eternal  snows*.  ' 

Thus,  endowed  with  a  vigour  elsewhere  unknown,  vegetables  ^SS^^iJd 
fbere  hasten  with  increased  energy  tbrongh  the  varibns  periods  "^^  • 

of  their  existence.  Time,  which  to  them  moves  slowly  in  tb« 
pbina,  in  the  mountains  flies.  There,  every  thing  is  done  rapid» 
ly  I  meteors  dart  after  each  other,  and  the  air  is  in  perpetual 
BgitatioQ.  From  all  these  controlling  causes,  acting  together 
in  fall  force,  germination,  florescence,  and  fractification  take 
]^Iaoe  almost  simultineously.  Sometimes,  with  a  wind  blowing 
from  the  south,  with  a  heavy  shower,  or  with  a  scorcliing  watk, 
the  face  of  the  meadows^  downs,  atid  forests,  in  a  moment 
changes^  and  the  whole  of  a  particular  species  seems  to  vanish  $ 
In  fiictj  ther^,  every  flne  day  is  a  spring  to  some  particular  as- 
semblage of  vegetables,  or  to  some  of  the  inaccessible  heights 
in  which  they  grow. 

To  this  picture,  another  succeeds.  If  we  examine  the  moan-  ThtiflecaWw 
tains  and  vallies,  every  place  has  its  peculiar  soil,  every  difier- 
ent  elevation  its  peculiar  climate,  and  each  of  them  its  charac* 
teristic  vegetables.  In  the  plains,  these  vegetable  assemblages 
occopy  vast  spaces,  the  limits  of  which  are  too  extensive,  and 
indeterminate,  to  be  easily  perceived.  On  the  contrary,  in  the 
mountains,  they  are  confined  to  narrow  limits,  which  the 
eye  oflen  takes  in  at  one  view.  In  a  gentle  rising  extendect ' 
between  two  dales,  in  a  pile  of  rocks,  or  in  a  cliflT,  which  the 
traveller  ascends  in  a  few  moments,  he  finds  the  perpetaal 
barriers  of  those  productions,  which  nature  has  been  pleased  to 
separate. 

Anoong  the  various  causes  of  these  separations,  one  seems  to  f^'^^wlS^^ 

*  The  first  part  of  this  tentenfc  rather  sppliet  to  purely  moamaiaovt 
plaau,  soch  at  aaier  alitkaiMy  vi»la  grw^fiom^  mq^iltgim  tmigmnh  ftc., 
than  to  all  vcgeubles  indiscriminately;  the  latter  part  Itbould  Mplaia 
hj  saying,  that  the  foliage  of  the  trees  was  rather  diminished  in  the  dry 
plaint  at  the  bateef  the  iV^nifet,  than  enlarged  by  mere  elevation,  buc» 
along  with  eleration,  to  a  certain  extent,  perpetaal  moiiture  and  food 
are  wathed  down  to  their  roots ;  and  such  a  tituation  in  fVancr^  it  pfo 
bably  the  aboriginal  one  of  the  treta  in  question.    Sic. 

Vox*  XXXIV.— No.  156.  C  rtiga 
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rdgo  predorainaDt  over  all  othcn  i  this  \m,  elevation  above  the 
level  of  the  sea.  la  everj  100  bches  in  height,  the  teroperatnre 
ialU  al>0Qt  half  a  degree  of  oor  thermometere.  After  that  de- 
gree of  cold,  which  generally  pats  a  stop  to  all  vegetatioo^  an 
.  eternal  frost  prevails  oa  the  suaiaiit  of  the^e  Alpa»  as  at  the 
loevtHi  '     poles,  and  every  100  n:ietreso/  vertical  elevation,  correspdoda 

valcDt  to  t'de- '^^^^^  ^  ^"^  degree  of  the  distance  at  which  the  moontain.  h 
grce  of  lati-     placed  from  the  pole. 

^"^^'  By  this  scale,  the  various  phenomena  of  different  dioiatet  in 

thediitribu*  ^^  globe  may  be  easily  aodeistoodi  circumstances  may  differ, 
tioa  of  vege.  but  the  general  results  will  be  nearly  the  same.  While  the  in* 
'     ^'  crease  of  cold  is  accompanied  by  a  diminudon  of  the  colomn  of 

air,  it  is  also  affected  by  the  obliquity  of  the  rays  of  the  son,  and 
the  distribution  of  v^etables,  in  all  alpine  coantrieS|  dependa 
princifxally  on  these  two  caoses.  ^ 
Trtct.  Tbos,  in  the  Sttnss  A!ps,  aud  Pyrenees,  trees  cease  to  grow  at 

about  2400  or  2500  metres  of  actual  elevation,  as  they  do  about 
the  70th  dt^rae  of  north  latitude ;  and  that  circle  these  gigantic 
vegetables  occupy,  is  .divided  into  several  less  bounds,  which 
"    '  have  each  their  peculiar  characteristios.    At  the  foot  of  the 

mountain  we  find  the  oaifc.*  in  the  middle  regiou  the  beech :  above 
these  the^r  and  yew  succeed,  which  soon  give  place  to  the  pine 
(Pinus  iylvtstfii  L.)*  Along  with  this  last  mentioned  tree,  in  the 
Suffiu  Alps  the  twrah  and  cembro  (Knus  cembra  L .)  also  grow  wild, 
which  are  unknown  in  the  Pyrenees.  The  cedar  ofLebanus  woald 
probably  thrive  as  well  on  these  nooontaios,  as  on  those  of  Asia, 
had  it  been  fixed  there  )  but  such  is  still  the  mystery  of  the  ori« 
ginal  dissemination  of  vegetables,  that  Nature  seems  by  turns, 
.indifferent  to  the  similitude  of  places,  or  to  the  distance  between 
them  ;  sometimes  bringing  together  in  the  same  climate,  plants 
of  the  most  distant  countries  j  and  sometimes  denying  this  con- 
formity of  v^tables  to  regions  exactly  alike,  both  in  soil  and 
temperature. 
Rhododen*  '^  tb>*  ^one  of  trees,  the  rhododendron  ferrugineum  L.  a  little 
dron.  ihrab  peculiar  to  the  mountains  of  Europe  solely,  is  very  abun- 

tlant.  It  never  descends  into  the  plains,  and  can  hardly  be  cul- 
tivated in  a  garden,  demanding  its  native  air,  soil,  water,  nay 
iuows,  and  even  there  only  occupies  particular  spots.  Nothing 
is  more  beautifol  when  in  flower,  but  nothing  is  more  untrac- 
table.    In  the  Pyrenees  it  first  appears  at  exactly  l600  metres 

of 
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fdention,  ttopping  m  precisely  al  26OO  mcirea,  and  wiihin 
ibcM  limits,  i)  so  abandant^-ind  *igciroiu,  ihat  ii  would  be  as 
dilBcall  locxlirpate  it  there,  as  iL  is  In  cultivate  it  aliewhere*. 

Thcfuaipcr  irai-erses  far  heycmd  ibis  circle,  up  It  ibe  eievalioo  luniper. 
of  3900  meire*,  but  ihis  ibritb,  as  it  a^cetiJ*.  giaJoally  loses  li.e 
babit  and  ^ippt^nnnce,  \rliicl)  diaiinguiih  it  in  our  plains :  there,  it 
rMcmbiei  Ihe  jiimpiT  of  Smeden  and  Lapland,  wiib  ■  luw 
spreading  Item,  proMraieon  ibeniound,  seekrng  an  asylum,  ai  it 
wcie,  by  initinci  on  those  side*  ol  the  rocks  exposed  10  ihe  loutb 
or  west,  against  which  it  spreads  oai  its  branches  into  an  espalier, 
with  a  rcgnlariiy  which  art  can  seldom  ailainf. 

la  a  more  devaied  region,  wo  find  rhe  rigour  of  the  climate  Annuali 
will  nol  percuii  ibe  existence  of  any  shrub  whatever,  which  ibe  *="««ly  '"^o^ 
first  snows  do  not  entirely  cover.     Siill  higher,  even  ihis  aheller  heighi. 
is  imulScieni,  and  nothing  but  a  few  herbs,   with  perennial 
roots  actually  under  the  eaith,  subtitt.     Nature  has  almost  en- 
drely  banished  from  such  places  annual  plants ;  where  the  whole 
summer  is  reduced  to  a  few  days,  nay,  sotnetimes  a  few  hours ; 
where  often  a  storm  of  wind,  or  dripping  fog,  will  destroy  ihe 
&o-»'en  which  have  icarcely  blossomed,  and,   bringing  back 
winter,  lerroituite  the  year. 

On  the  contrary,  hardly  any  elevation  aeemi  to  stop  the  pro- Harlyperen- 
gress  of  tame  perennials,  which,  on  the  Approach  of  severe  cold,  >>i>l>' 
thelicr  lliemaclvei  under  the  double  protection  of  the  earth  and 
mow,  forming  tbuir  buds  underground,  and  springing  up  the  first 
fine  day  of  the  sacceeding  year.  Their  daralion  esbausii  the 
chances  of  all  limes  and  seasons,  till,  sooner  or  later,  they  alio 
ripen  seed,  by  which  tbdy  are  multiplied. 

Thiu  the  vegetable  eone  of  our  alps  has  in  fact  no  other  limits,  p],Q,,  ^  tht 
than  those  of  the  earth  or  soil  covering  them.    The  Pkdv  Midi,  hiighi  of  5278 
which  I  bavi:  ascended  1Q  times,  i«  300O  metres  above  the  level  ^''^*' 
of  the  sea,  but  I  never  once  fontid  the  rhermomeier  there  hm 
(o  the  temperate  point.  Yel,  on  a  neaiiy  bare  rock,  1  have  there 
gathered  as  many  as  48  species  of  vegelablei,  excluding  crypto- 
gamoos  plants:  of  these,  one  only,  which  perhaps  I  may  never 

'  Nt'tbrubii  more  plentiful,  or  eaiilj  cultivaltd  in  the  garJtni  iboui 
I<«mf>ie,  if  plaiucd  id  light  undy  peat  under  ■  rotk,  or  nurtb  weii  wiil, 
and  watered  plentifully  in  dry  westber  ~Src. 

t  TWO  ditliocl  specie*  uc  probably  here  conrounded,  sa  optnion  in 

Iich  I  wu  couRriDcd  by  ih*  laic  Mr.  Dryander. — !»•-. 
C  -i  find 


1 

I 


•t  )55I  yirdi,  fintJ  »gsin,  w«i  annual,  Al  NitiwUle,  a  place  230  mdrM  1i!ghet 
ihau  llic  Picdii  A/i(/t,wliere  the  tlierrootnetet  in  lumnier  never 
rises  to  tnoie  than  8  degrees,  I  have,  in  five  journiet,  collected 

M  3M5  yard*.  1 2  tlifierent  perennial*.  On  tlte  rop  of  Monl  Perdu,  al  an  elwa- 
liOD  of  3S00  metre*,  even  in  ihe  bosom  of  permanent  snowi, 
but  on  rocl(»  ihe  (Injiing  siiuaiion  of  which  had  cleared  ibeu 
of  snow,  I  have  seen  sis  different  plants  very  vigoroui.  Hcic, 
in  one  of  tiie  hottest  day)  of  a  summer  remarkable  for  lis  heatf 
(beiiiermonw-teronly  roseloS'3*  above  ilie  point  of  congctalioo, 
and  it  undoubtedly  falls  in  winter  to  23  or  30  r  nor  n  ii  certain, 
that  thoK  a  plants,  found  in  a  season  which  melted  more  snow 
iban  usual,  are  regularly  UDCovered  every  year,  Bciidet,  I  have 
seen  some  of  tliem  on  the  borders  of  the  pcq>etual  snow,  with 
only  half  of  their  stems  c&poied  and  vegetating,  the  other  half 
buiied  Id  it*,  and  it  is  probable,  that  many  of  ihem  do  not  se* 
the  light  ten  times  in  a  century,  running  through  ibe  whole 
course  of  their  Violation  in  a  few  ahnrt  weeks,  and  doomed 
afterwsrdslQ  sleep  through  a  winter  of  many  years. 

rinnts  Eubjecied  lo  so  singular  a  mode  of  exisienee  are  not 
among  tlie  species  which  grow  in  the  plains  of  otir  temperate  re<* 
gions:  ihey  belong exclusivelytosuch  at  grow  oathesummitsof 
mouniains,  or  near  the  poles.  Norway,  l^pland,  aod  Gretnlaad, 
furniih  plants  analogous  to  those  of  tlieSwiVi/f/pf  and  Pyrtntrsy 
but  few,  or  poseibly  none  of  them,  are  seen  in  Stteria,  Kamt- 
ckalka,  or  even  in  the  polar  regions  of  Anurica.  Ono  wonli^ 
hardly  itave  EUpposed  so  great  a  diversity  of  vegeUble  produc. 
lion*  tn  cnuntties  sa  much  alike  sod  near  each  other,  nor  on  ih» 
oiher  hand,  so  great  a  conformity  as  exists  among  the  plants 
of  these  countries,  and  the  plants  of  some  alpine  regions  distant 
from  ihem  40  degrees. 

In  fact,  we  learn  from  actnal  observation,  that  the  diswmi- 
nation  of  vegetables  is  not  always  regulated  in  parallel  dintances 
from  the  equator  ;  that  if  a  cenain  number  of  planrs,  coofiocd 
by  their  conslttulloii  to  a  peculiar  climate,  arc  to  be  found  to  4 
certain  distance  under  theianie  latitudes,  many  others,  on   lba« 


wminatcd  i 
(unllelliti 


open  air,  >l  soon  dUtince  from  the  • 

being imfTHlacrdiifto Ihe  •love early  la  j-iaiiifnf,-wu  loi 

•F  grapM,  bifor*  any  cf  ttia  budi  npoiid  to  ibt  aptn 


'hapel  AtUrliin,  plintid  in  the 

1  brancbof  wliich,  howev«r. 

loaded  wJih  diuten 
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eontTirj,  have  been  scallered  over  diScrent  countries  in  ibe  di-« 
rection  of  their  meridians.  To«-ardslbe  south,  Amtrka,  jifrica, 
mxl  Asia  ;  towards  ibe  norlb,  Europe,  Asia,  end  Amerifa,  nre 
&r  from  producing  the  same  vegetables  under  the  'ame  paraU 
M*  I  while  mnny  plants,  growing  wild  in  each  of*  these  grand 
dir'ntons  of  the  globe,  brave  every  obstacle  Dp]>ost;d  to  them  hj 
a  diversity  of  climate,  and  propngaie  themselves  in  a  geogra- 
phical direciioa  quite  coolTar}' to  that  which  a  similar  climate 
would  cunBne  them  to. 

Thus,  for  example,  naaB;  of  the  curious  plants  of  Sardinia,  Profrcu  of 
Sitihf,3.nA  Italy,  mount  up  tlie  Swiis  Alps,  nnd  ibeu  descend  ^^'.'!?* 
again  into  the  lower  partsof  GcT7naHy,  wiiliout  being  allured 
bj  oar  line  climate  to  Fiance.  Thus,  likewise,  the  Pyrenees 
Ttxi\e  ftom  Spain  a  great  number  of  the  plants  of  Barbary, 
•catieriog  ibem  over  Hie  western  provinces  of  France.  Th« 
mererulcra,  which  grows  in  the  north  of  Afrita,  is  found  in 
Andaitnia,  Casltle,  Arragon  ;  when  crossing  the  Pyrenees  Ji  de- 
tcends  as  far  as  the  Laades  lU  Bourdeaux.  The  narcissus  hil- 
lucodiam',  and  hyannlhut  ttrolirmt,  grow  wild  in  tlie  siime 
places,  and  follow  the  tame  route.  The  anlkericum  Ikolorum 
of  Algiers,  traverses  the  same  chain  of  mounioius,  and  arrive* 
ia  Anjou.  The  sdila  umteUata  and  crocus  nudifi'jrus,  have 
migrated  from  the  Pyfcneti  even  into  Eng'and.  Yet  not  one 
of  iho  above  mentioned  vegetables  l)a\e  been  disseminated  late- 
f  ally,  lo  meet  those  southern  one*  wbldi  have  crossed  the  Swiss 
Alps. 

But  it  is  in  the  great  valleys  of  the/'jrenefi,  extending  from  TUii  mow 
aorih  to  tomb,  that  (he»«  TCgetablo  galasies  become     most  ""^'■B '"  !^ 
(iriking  and  singular.     1  he  dianlkus  lupcrtui  niDs  through  the  pyitmci. 
whol*  valley  of  Cam}}!!'!  and  Gafariiie,  without  ever  entering  any 

■  Her«  the  ccltbiWtd  author  con founda  three  very  ditlinci  (pcdw.  i-[,r^   ipecii-i 
*i'lM   pltnl  cf  the  Pgrnuf  ii  the  A'.  BulbactJiHui  I~  with  erect  Invu,  cunToiiuded  i^ 
very  b<nly.  and  brougbi  forced  to  CtmtKl-fartlm  in    abuodiDce  every  tit*  luihor. 
spring.     The  plinl  of  nmtorjt  anil  vtiKfalMi*,  which    t   rectiied   fmai 
■he  lalrpnrfeMiir  Brouuonei.ii  more  dirarfiih.  wiih  Icavei  tpmding 
RitoD  the  ground,  and  to  tcodcr.ihat  it  will  only  live   here  through 
winter,  !a   very  wirm  «ai>ily  toili,  cIom  io  ■  wall.     The   plant  of  ^ 

CatlUr  gttnn  slio  near  Ofmrto,  and  daOer*  from  boih  (he  oihen,  ia 
having  a  ni-tobeil  pUiied  crown,  with  very  luurow  leavci :  it  uoet 
yfrr  teoikr,  but  riquirei*  dry  landy  soil.    Sci. 
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of  the  iide  oiw*.  Tfae  vertatcum  Afticmi,  ihat  bmuifu)  and 
scarce  plant,  which  doei  not  belong  either  to  the  geooi  i 
which  L)VifEr«  b(u  placed  ii,  or  perliaps  lo  any  natural  order 
yet  defined,  and  which  has  to  cxutic  an  appearduce,  thai  it 
diiiinguUlies  i[iell~  like  the  itinf^t/in',  among  our  indigeiioiii 
birdi,  invariably  keepi  to  the  Mine  direction.  Nothing  Ik  more 
abuDdant  in  all  the  great  valleys  of  ibe  Pt/rtneti,  in  every  » 
and  expogiiion  :  yet  the  very  same  soil  and  exposition  oevei 
aiiraci  it  (u  any  of  the  colbteral  onei.  I  could  ciie  a  multi- 
tude of  similar  eiainples,  but  it  is  sufficient  at  present,  lo  tncn 
tion  one  more,  the  tox  irte.  This  shrub,  so  very  robnit,  i 
af&cted  by  elevation  like  the  most  delicate  ones.  At  the  base 
of  the  Pyrenees,  both  on  the  French  and  Spoituh  tide,  it  covers 
evi^ry  hill;  ibence  it  enters ibe  great  vallcyi,  running  from 
(be  norlb-east  towards  ibe  south,  but  never  qtiil*  them;  in 
vain  do  the  ouroerous  braochci  ol'  iliese  valleys  offer  it  an  uy- 
)um  ;  passing  their  openings,  it  keeps  to  its  first  dtrection, 
sloppiug  on  the  crest  of  ibe  chain  at  about  2000  metre*  abosv 
the  level  of  ibe  sea,  and  appearing  again  on  ilie  oilier  side  at  a 
similar  elevation,  and  in  a  similar  direction,  from  which  it  never 
deviates. 
\  Lua]  iaRu-  Thus  it  is,  that  in  high   mounlHinous  countries   we  discover 

mte  striking    the  strongest  traces  of  the  original  design  of  nature  ;    therei 
each  order  of  vegetables  ii  confined  wiihiu  narrower  bouiida  ) 
I  "><*]  there,  local  influerico  mote  powerfully  resit^la  every  other.  Ne- 

vertheless, the  la|>se  of  ages,  and  especially   the  presence  of 

but  even  here  man,  has  here  introduced  many  muditications ;  for,    in  Ua- 

awdified  by  versing  the  immense  deseriB  of  these  high  mountains,  among 
ibe  rare  plants  which  form  their  herbage,  some  lew  of  the 
commonest  here  and  there  occur.  If  the  verdure  takes  a 
deeper  lint  than  usual,  contrasted  with  lite  gayer  colour  of  the 
alpine  turf,  the  ruin*  of  a  hut,  or  a  rock  blackened  by  amoke, 

m  cKpIflin  the  mystery.     Around  these  asylums  of  man,  we  find 

naturalized  the  common  maJhw,  nrttle,  ckictwttd,  common 
doci  .  A  shepherd  bad  possibly  sojourned  here  some  weeks, 
and,  biiher,  in  driving  bis  flocks  here,  had  also  attracted  with* 
out  knowing  it,  ifae  birds,  the  insects,  the  seeds  of  the  plants 
of  hi*  lowknd  cot.  He  may  possibly  never  return,  bat  these 
wild  ipotfl  hare  received  in  an  instant  the  indelible  impretiion 
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t  fit  bis  fboUlepa  ;  so  much  weighl  has  a  being  of  his  impot- 
L'Wce  i"  the  tcale  of  natnre. 

es,  by  (TeaiTuclion  he  has  (igoaltzcd  his  preGence.  Woedi  de. 
^  Before  he  approarhed  iba  monniains.  the  iiomense  foresls  ",™J'^'*T 
which  coveied  tbcir  base*  have  'alloii  under  hit  axe,  few  woods 
axe  DOt  the  abodes  of  man  ;  he  avpiits  (he  circuitoiis  pat^i  of 
BO  V ait  a  bbyriDlh,  suspecting  daogeT  under  tbeir  shades  j  be 
tbere  aiouriu  the  absent  sun,  an  object  which  every  day  reno- 
raies  hU  delighi  ;  and  iberefortf  it  ii  seldom  that  be  pent^lraiet  .  .t  .  . 

9  fbmt,  witboui  tire  nnd  sword  in  hand.  '       ~* 

Accordingly   tbe  seeds  of  woodland  plant)  becnme  dormant  and  with  Ucb 
>n  a  soil  now  dried  by  the  sun  and  wind,  and  no  longer  suitable  "i^^Jj*"* 
to  iheir  germinating.     Otiier  vegetables  lake  iheir  places,  the 
dimate  itself  changing  ^  for   the  temperature   risei,  the  rains 
^^^srelei*  frequent,  but  more  copious,  tbe  winds  more  incon' 
^^■■tanl  and  impetuous,  deep  gullies  arc  formed  in  the  sides  of  ibe 
^^V acclivities  by   torrents,  and  rocks  arc  deprived  of  the  earth 
^^P which  covered  them,  and,  at  the  ume  time,  of  tbe  plants 
^■3  which  omatnenied  ibem,  by  falls  of  immense  loads  of  melting 
^Kr  mow  j  tbtu  the  face  of   the  globe,  wheie  man  inbabil*,  is 
^B     wore  changed   iu  one  century,  than  ia  twenty  where  he  is 
atMciK. 

Artec  all,  in  Alpine  countries,  tbe  different  soils,  and  theii:  The  hortind> 
prMtuclioDS,  retain  most  of  their  aboriginal  cbaracter  :  there,  JI|^'\|p,'o 
ibeprirnitive  distribution  of  vegelatiles  has  been  least  distnrtied;  count  na  u 
Iheir  localities  can  be  easily  traced,  the  in&ieuce  of  the  air  Is  ^,^'^  *^*  ^' 
moat   perceptible  i  there,  the  contiguity  of  objects  exhibiting 
-     tnocc  forcibly  their  similitudes  and  dissitnilitudes,  tbe  eye  of  tbe 
obserTcrtakes  in,  at  one  glance,  every  trail  which  is  interetting  ) 
and  if  it  is  necessary  for  the  geologist  to  *isit  ibese  grand  chain 
of  nioumains,  rn  study  the  structure  of  the  eanh  and  tboae  ca> 
tatlTophes,  which  have  imprinted  its  present  form,  it  is  itill        -    -^  <^^ 
nioreiofor  the  honiculiurisi,  who  wishes  to  penetrate  the  m)>i* 
teries  of  the  primary  disso  mi  nation  of  veg  eisbles  and  iheir  sub- 
•etniem  pr,'p.igaiioii,  iioping  thence  to  derive  hints  far  tbeir 
sucoesiftil  caltivaiion  and  improvement,  in  the  paradise  aor* 
tODoding  his  dwelU[>g. 
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Dacri}Jion  i-fa  Bant /or  Alpine  PUntt/ty  AfoniiVin-ToouiW, 
abridged  Jram  hi!  Paper  in  ifie  Aimjles  du  Mmeutn,  ^,  6, 
p.  18S.     fly  BicuAED  Amthoht  Saliisukt,  Eii/.F.  R.  S. 


m  garden  ii 
Ttxit. 


Sd*^  '*,*•     TJLAKTS  fjom  alpine  and  (men  countriet  arc  ciiltlvaicd  ia 

tipne  plaan.    -^      l\»JaTdittiUi    Plan  I  is  at  Pa.ru,   \a  a  laak,  QOf-'tt  'ongr 

■   placed  againsi  thf  wall  &r  a  lerrace,  10  feet  bigh,  wliicti  face* 

lliesouih-easiM  much,  ilial  tlie  sun  cea§es  (o  shine  upon  it 

Ibetweco  lOand  II,  A.  M.  This  bank  is  divided  into  3  sif-ps, 
1  fuot  wide,  by  nailing  plank*  of  onk,  ID  inches  deep,  lo  rbe 
top  of  at  oiany  rowi  of  strong  posts,  cbnired  at  the  botioin, 
aoddriven  firml/iDiotbegroirnd  ;  the  taller  po«l« are ttill  lar- 
tlieraecured  in  ibcir  place^bj  ctost  ban  Id  into  the  wall, 
llirmigh  the  whole  leiiglb  of  ihl)  liwk  nins  a  ditch,  2  feet 
deep,  but  sloping  grailually  tou'ards  ibe  trout  up  lo  Q  inches  lo 
height,  under  the  geoeral  level  of  the  ground  ;  and  in  making 
Ibisditcb,  its  sides  were  plastered  fi  inches  thick  with  mortal 
of  brick  mould  and  chopped  straw  -,  filling  up  all  the  cractu 
which  appeared  during  the  week  it  was  left  exposal  tu  the  air. 
■J  Afier  nailing  the  planki  to  the  poslj,  Ihe  natural  soil,  which  ii 

of  a  light  nature,  was  ihrowo  into  the  hollow  nptowiibin  about 
a  foot  of  the  surface  of  the  slope,  above  which  ii  was  filled  whb 
taody  peal,  such  as  ling  and  heaths  ftow  in,  passed  llirough  r 
ccreeD.  My  reason  for  using  all  these  precautions  was  lopre- 
fcnl  the  water  necessary  for  the  health  of  those  alpine  plants  in 
summer,  running  off  loo  quickly  inio  a  bed  of  dry  gravel  on- 
demeath  j  id  ■  natorally  moiil  loil,  this  expense  and  trouble 
ja»y  be  saved. 
■MdisowiiTS  I  have  soiro  on  this  font  the  seeds  received  not  only  from 
"'  the  Alps,  bat  several  other  frozen  regions  ;  for  it  is  probable, 

that  (he  elenlioo  of  ihe  atmosphere  near  iha  poles  correspond* 
^_  with  iha'  of  the  highest  mountains  in  France,  rising  gradiull/ 

^H  toward  the  efjuaior  ;  oor  is  ihis  consideration  so  foreign  to  the 

^ business  of  a  gaidener  in  naturalizing  vegetables,  ai  might  Iw 

^^^^^^^       )it  fiiit  nipposed. 


■  Rotti.  Tnnf.  vol.  t,  appcfifi,  p.  S4. 


Rood 


i 


BANK  FOR  lULPINB   PLANTS.  25 

Roots  of  ail  the  alpine  plants  I  coold  collect,  have  also  been  Roots  plaatea 
planted  io  this  tank,  and  they  thrive  OHich  better  tnao  when 
coltivated  in'  pots  on  a  stage,  however  4|>en  or  airy,  so  that 
most  of  the  following  have  greiitly  incrensed  both  by  seeds  and 
roots.  Moehringia  mutcosa,  viola  hiflota,  androsace  camea,  Caralo?uc. 
and  lactea,  soldaneUa  alpina,  primula  farinosa*  tumfago, 
alfana^  artemisia  glactalis,  salix  myrsimles,  retusa,  and  red' 
cuiaia. 

The  cnltore  they  require  is,  1st,  to  keep  the  lank  carefully  Managemwit. 
weeded  :  2dly,  to  reduce  within  bounds  many  that  grow  and 
spread  rapidly  so  as  to  exclude  others  :  3dly,  to  dig  and  lighten 
the  ^surface  frequently,  that  it  may  absorb  atr  and  Water  more 
readily  :  4tbly,  to  add  three  inches  in  depth  of  fre&h  sandy  peat 
every  year«  to  place  of  the  old,  which  soon  loses  its  humus,  or 
QOtriCious  part :  ^thly,  in  giving  the  plants,  at  a  certain  season^ 
not  only  daily,  but  hourly  waterings  5  but  this  being  one  of  the 
most  important  points^  I  shall  enlarge  more  folly  upon  it. 

Almost  all  aipme  plants.. are  of  humble  stature^  growing  on  Alpine  pUnts 
sleep  jdedivities  of  rocks  in  a  layer  of.  humus  or  vegetable  earth»  oaturally  wm- 
formed  by  the  decomposition  of  jungermannias,   lichens,  and  ^^j^^j^^l^^ 
mosses.    The  g^reater  part  of  the  year,  they  are  covered  with  a 
|)ed  of  snow,  which  only  bqgfns  to  melt  at  stated  periods  of  the 
day,  after  the  rays  of  the  sun  have  acquired  great  force.    Tbea 
^''niy  do  these  alpine  plants  awaken  from  torpidity,  exhaling 
quickly  in  this  light  black  soil  the  moisture  which  they  have 
absorbed  dorlo^  the  night ;  but  the  returning  son,  which  excites 
them  to  action,  alsd  mblts  the  snow  above,  the  waters  of  which 
trickling  down  to  their  roots,  give  indmediate  refreshment. 
The  sun  disappearing,  these  little  vegetables  are  no  longer  e;c-  . 
faausted,  and  acpbtinoanceof  moisture  would  even  be  hurtful;  - 
aooordlngly  the  snow  resuming  its  solid  consistence  with  the 
cold  of  the  night,  this  natural  irrigation  ceases,  with  a  degree 
of  exactness,  that  the  most  careful  gardener  cannot  perform. 

From  the  above  remarks,  it  will  easily  be  deduced,  that  alpine  Artificial  1^ 
plants  should  have  no  wafer  at  all  during  winter  and  dank  teriag. 
moist  ^eathet  :  on'  the  contrary,  that  they  should  be  kept  per- 

*  I  have  constantly  found  this  plant  growing  wild  in  wet  meadows 
^hat  are  teldom  dry  even  in  summer,  at  |he  foot  of  the  monntaint»  and 
evfeqiiahogt.    See^ 
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pemaily  moiit  during  hot  suc^ine,  b^  waier  driUdiog  throng 
the  soil  to  tbeit  i'i>uU,  «ilj)0']'  welting  iheir leaves,  which,  tm^ 
tuuiiidlrly  tvap«(alip(i  'uy  the  heal,  will  cool  ihe  air  just  abon^ 
thcni.  Ui  (tei,  il  iioaijr  by  a  clota  Imilalionof  iheptaceMo£ 
naiuTL,  ihM  theie  vti^eli-blr~t  of  cold  rtgiwis  can  be  succe3sfullj( 
cnllivated  in  bounic  ^^uiciu. 

Thffkit  ciidvii.il  poitn  teblive  10  ai^'ne  planU  i»  to  c 
theoi  -ip  ou  nie  uppr.-j.ic!;  i.l  irtnit  ■  tiiit  tiuy  nppear  a  strange 
prscauUoo  lo  frv,;.  b--.t  'j-  liun  winter  Lomm^Dces  in  ibeit  Dativs 
soil,  being iniui^ilja-lyuveied  with  snow  to  iLLatrpth  o<  tcveq 
iocbes,  ibey  nvk 'i  feci  a  gieiier  degree  of  cold  tban  that  of  lb% 
i(«c)tliig  poiut.  ilur  uil  iljelf  beiug  hardly  frozen.  The  bei^ 
is  ihai  ul  Jen.,  pient  o^ui/inu,  which  does  not  abtort) 
moisture  lo  quickly  as  most  other  sons  of  haulm. 


On  a  Pcrisfnpk  Camrra  Olscura  and  Microscope.      By  Wil» 

tiAM  HvBB    WotLiSTos,  M.  D.  Stc.  R.  S.     Fiwn   Hit 

PhUosnpkkal  Transailio'ii  for  I S12,  p.  370.  ' 

reritcopic  Im-     A    LTIKUfGLI  ibc  uews  which  J  originally  had  of  ibe  ad- 

provemer.(  of  _£^  vantage  to  bo  datived  from  thu  peri»c«pic  coastraction  o£ 

speclacicD*,  n^lurally  suggested  to  me  a  coiresponding  improves 

PmcDl  in  the  omera  ohcura,  by  subslitullog  a  menitCDs  for 
double  convex  lens,  I  have  bithertodeferred  making  it  knowo 
to  others,  eiice)}i  m  a  subject  of  occasional  coDversation. 
The  mufiemii-  Since  in  viaipn  with  speciaclet,  as  in  common  vision,  Iba 
tical  c'.n-idc-  pencil  of  rayS  received  by  the  eye  in  each  directioD  is  smal^ 
ID  tpcfucies  It  tbe  lupenority  of  ibat  ftjrin  of  glass,  whicb  disposes  all  parti 
noi  wiih  con-  ^f  [( ^aoat  nearly  at  right  angles  with  the  visual  ray,  admits  t^ 
plicabic  to  the  disiinci  dcmonstiaiioo  ;  but  witb  respect  to  [be  camera  ob« 
ctm,  obt,  scuia,  where  the  poriion  of  lens  requisite  for  sufficient  illomi- 
_  nation,  's  of  considerable  magnitude,  although  it  i*  evident 

K  that  some  improvement  may  be  made  in  tbe  dtsiincloess  of 

^1  oblique  images  on    ibe  same  principUs,  j'ct  as  tbe  focus  of. 

^^  oblique  rays  is  far  from  being  a  definite  point,   the  degree  io 

^B  whit.h  il  may  be  improved  is  not  s  fit  subject  of  malhematicil 

^^L  iuvesiigation. 

^^^^^^  •  Phil.  Msgu.  Tel.  XVn.    NichelioD'*  lourwO,  VU.  i«l. 
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r-S  bave  tberefare  had  recwnc  to  eiperimeots,  in  order  to  EipcrimcDt 

anerioine  by  what  conMructJoo  the  field  of  di«iDCt  rapresen-  P«f"'ble. 

UiioBma^  be  mmt  extended  ;  and  I   tniat  the  letult  will  be 

acceptable  to  this  iociei>-.     I  shall  take  the  sanio  oppottuniiv 

to  describe  an  improvement  in  ibe  coMirnction  of  the  simple  p^^j^jQ  ;,,  ^;. 

microccope,  which  may  also  be  itrmed   pt-riacopic,  at   liie  ob-  croicope. 

jeci  of  it  is  to  gain  an  cxleiuion  of  tiie  tield  of  view,  upon  the 

ume  prindples  ai  in   the  preceding  instances,    namely,    by 

occBtioiiing  ^11  pencils  to  pass  as  oearly  as  may  be  at  right 

angles  to  the  (urfaceg  of  the  lenn.      The  mode,  however,  in 

which  ibis  u  effected  is  apparently  somewhat  ditfereot  in  the 

pfaciicai  exec  u  I  ion. 

Id  the  common  camera  oiscura,  where  Ibe  images  of  distant  In  ihr  com> 
objecta  are  formed  on  a  piano  snrfece  to  which  the  k-i.*  r.  |l^°"jrt^^°|e', 
parallel,  if  the  surfaces  of  the  lens  be  both  convex,  nnd  equally  are  iadiitiuct, 
curved  (as  in  tig.  i,  PI,]);  and  if  the  distance  of  the  leos  be  such, 
ibat  the  images  formed  in  ibe  direction  of  its  axis  CP  be  most 
distinct,  theo  the  images  of  lateral  objects  are  indistinct  in  a 
greater  or  less  degree,  accordingly  as  they  are  more  or  lei* 
remote  from  the  axis.    The  causes  of  this  indistinctness  may  bceaiue  the 
be  considered  as  twofold  j  for  in  the  first  place,  all  parts  of  P'^""  "  niwi 
the  plane,  excepting  the  central   point,  are  at  a  greater  dis  < tie  pan ci pal 
lance  tram  the  centre  of  the  lens,  than  its  principal  focus  ;  a;id  Incui, 
■ecoodly,   the  point  /,  to   which   any    pencil  of  parallel   rajrs,  ohliqiie  pen- 
posstng  oblicjucly  through   (lie  lens,  at^  made  to  converge,  is  «!•  ti^ve  a  fa- 
lea  distant  than  (be  prinaipal  focus.     On  this  account,  it  ^^  Jq  ^"""'1 '•""i- 
general  best  to  place  (be  leiu  at  a  distance  somewhat  lex  than 
ibat  which  woiild  give  most  distiactneia  to  the  ceatral  imngcs, 
becaoie  in  that  case  a  certain  moderate  extension  is  given  to 
tbe  lieUl  of  view  from  an  adjustment  better  adapted  to  lateral 
objcda,  withoai  materially  impairing  the  brightness  of  those 
ID  the  centre.    The  want  of  distinctness,  however,  is  even  then 
only  diminidted  in  degree,  but  is  not  remedied. 

The  conalructioo,  by  which  I  propose  to  obviate  this  defect,  New  conitruc- 

is  represented  in  the  second  fieure,  in  which  are  seen  the  esseo-  "^"i     ^''''  ■ 
.,  -  ..  ....  meoiKui  leal 

tial  parrs  of  a  penscopic  camera  m  their  due  propnition  ro  cn^veio- 
eacfa  other.     The  lens  is  a  meniscus,  with  the  cnrvniores  oj  "'"^''he 
■U  Bur&ccs  about  in  (he   proportion  of  two  to  one,    so   placed  "p^rmreati 
that  its  concavity  is  presenied  to  the  objects,  and  it*  coovexily  d'^i^nce  from 

IilBward  the  plane  on   which  tbe  Images  are  farmed.      The  face.'""*'" 
K                                                                                             aper. 
■    --  'a --r-- 
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upertnre  of  the  lens  is  four  inchM,  its  fbcaiabooi  twenty-two. 
There  is  also  a  cimiUr  opening,  two  int^het  in  diameter,  (lUced 
St  aboox  one  eighih  of  ibe  focal  length  of  ihe  leni  frotn  iu 
conoivti  side,  u  the  meant  of  determining  ibe  quantity  snd 
direction  of  rays  that  are  to  be  trannnlrtet). 

Thv  4d*a&iagc  of  ibis  conairociiun  over  tbe  common  camera 
''obtcara  is  Kucb,  that  no  nna  who  makes  ibc  c«>mparison,  can 
doubt  of  its  snpeticirity  -,  but  the  cauKi  of  ibis  may  requiie 
tomeeiplaoatioii.  Ii  has  been  nlreitdy  objert'cd,  tbiU  by  Ihe 
lens,  any  obliqac  pencil  of  rayt  h  brought  to  a  focuf 
leu  than  thai  of  the  piincipal  focuf.  But  in  ihe 
above  described,  Ihe  focnl  distance  of  obli<]iic  pen- 
cili  it  not  merely  ea  grcai,  but  ii  grenier  than  lha[  of  a  direct 
pencil.  For  since  the  effect  of  the  lirst  tnrfnce  is  lo  occasion 
divergence  of  I'arallcl  rays,  and  thereby  to  elongate  the  focus 
ultimaiely  produced  by  the  second  surface,  aJid  since  the  de- 
gree of  that  divergence  is  increased  by  oblii|iiity  of  incidence, 
the  focal  length  resulting  from  the  combined  action  of  both 
'  surfaces  will  be  greater  ibao  in  the  centre,  if  the  iiicidencb  on 
the  second  surface  be  not  ao  obliqne  is  lo  increase  the  con- 
vergence. On  this  account,  the  opening  E  is  placed  so  much 
nearer  to  ibe  ieits  Ibao  the  centre  of  its  sbcond  surface,  that 
oblique  rays  Ef,  after  being  refracted  at  the  first  sutfooe,  aro 
Iraosmilted  through  the  lens  nearly  in  the  direction  of  in 
shorlei  radius  ;  and  hence  are  made  to  converge  to  a  point  so  ' 
diiitam,  that  the  image  (at  /)  falls  very  nearly  iu  the  same  plane 
with  tbat  of  an  object  centrally  placed . 

In  tbe  use  of  spectacles  by  long-sighted  pei'soni,  the  course 
of  tlie  rays  in  ifce  oppowie  direction  is  so  precisely  similar, 
tbat  ihs  same  figure  might  serve  to  illustrate  tbe  advantsgei 
of  the  periscDpic  constraction.  For  the  purpose  of  seeing  the 
esieitded  pageof  a  book  (osat  AB)  with  least  f^tigoe  to  the 
eye,  that  form  of  lens  will  be  most  beneficial,  which  renders 
the  rays  received  from  each  part  of  its  sorface  parallel  |  and 
Ifais  is  ejected  by  the  euct  counterpan  lo  Ihe  preceding  ar- 
rangement ;  for  in  this  case  the  opening  E  represents  ibe 
place  of  the  eye  receiving  parallel  rays  from  the  lent  in  each 
direction,  instead  of  transmitting  them  from  a  distauce  towaida 

There  ia,  boweverj  this  dilference  between  the  tvo  cases, 
that 
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that  hi  the  camera  obfcara,  a  moch  larger  portioa  of  the  leni  ^^^  *"  *^ 
ia  rf<|aired  to  conspire  in  giving  a  distinct  image  of  any  one 
object  I  to  that  the  conformation  best  adapted  for  hiteral  ob- 
jects wooM  not  be  consistent  with  distinctness  at  the  centre  ; 
sod  bence  arises  a  limit  to  the  application  of  the  principle.    On 
the  common  coostmction,  the  whole  lens  is  so  formed,  as  to 
give  brilliancy  and  distinctness  at  the  centre  alone,  without 
regard  to  lateral  objects.    In  adopting  such  adeviatton  from 
the  customary  form,  as  I  propose,  in  £ivonr  of  a  more  ex* 
tended  view,  some  diminntion  of  the  aperture  is  required  in 
erder  to  preserve  the  desired  distinctness  at  (he  centre.     In 
my  endeavonrs  to  ascertain  the  most  eligible  form  of  meniscus  Bmt  comnvc* 
for  this  purpose,  I  have  assumed  sixty  degrees  lo  tie  the  field  }^^°/^  ^ 
of  view  required.    But  when  so  large  a  field  is  not  wanted,  ^cw. 
then  a  lens  that  is  less  curved  will  tie  preferable  i  and  the  proper* 
tion  of  the  radii  must  be  varied  according  to  the  angular  extent 
Jotended  to  be  included. 

For  the  purpose  of  estimating  by  what  conibifiation  of  radii  ^^13^^ 
«Dy  required  fooal  length  may  be  given  to  a  meniscus,  I  have  which  the 
contrived  a  diagram  by  which  very  moch  laboiR'  of  coodpiita-  radii  of  kmss 
tioo  may  be  saved,  as  a  very  near  result  may  be  obtained  by 
mare  inspection.    This  contrivance  is  fiHUided  oo  the  well 

'  MrB. 

Icoown  formula  for  the  focal  length  of  any  leasFr=— ^2^' 

M  being  a  oertam  multiple  obtained  by  dividing  the  sine  of 
ifefractioo  by  the  difference  of  the  sines  of  incpdeDce  aud  re« 
fraction.  Hence,  iu  applying  this  formula  totbe  meciscus, 
V  :  E :  i  mr  :  R— r.  In  fig.  3,  lines  expressive  of  these  quan- 
4itiea  am  so  arranged,  that  by  assuming  any  point  F  c;orres* 
ponding  to  the  focal  length  desired,  and  drawing  a  line  FH, 
through  a  point  R  indicating  any  supposed  leugth  of  the 
greater  radius,  the  corresponding  length  of  the  other  radius 
will  lie  found  where  the  line  drawn  intersects  the  middle  line 
10  thediagram. 

Inlaying  down  these  lines,  the  length  and  position  of  AF 
ipd  AR  were  assumed  at  pleasure }  and  they  weie  divided  into 
any  number  of  equal  parts.  But  tlie  position  and  length  of 
ibe  middle  line  Ar  was  adapted  with  care  to  the  refractive 
power  of  plate  glass  in  the  foHowing  manner*    Siqce  m  := 

l-fej^  ■=  l,QSp  a^  line  EC  was.  ^mwu  firdm  the  point  10  in 

the 


iLe  line  AH,  par^rl  lo  AF,  md  tsquai  lo  19,6  ilWiiioiH  of  Ui»' 
priniiry  lines  i  s<>  thai  if  r  be  =  10.  then  itie  line  BC  k  fflf, 
Tlie  dittaiice  AC  being  ibeo  diviikd  iiiio  ten  ctjual  pariti 
Willi  iteir  «ubdivisioi»,  aftbtdeil  ihe  means  uf  coniiDuiDg  iba 

e  scale  10  any  detired  lengib.  Since  ihefirsl  line  HC 
laid  down  psrallel  lo  AI',  and  equal  in  mr,  any  otiier  lines dinwa 
through  correipcnding  number*  7  and  7,  6  and  6,  Sic.  will  b« 
•Isoparalkl.  and  by  preserving  due  proportion,  will  correclly 
lepreteni  rnr.  Hence  in  all  pobitioni  of  the  line  FItj  tbc  same 
■imilaiiiy  of  triangles  ob lain s,  aod  ihe  same  proportion  of  F; 
B — T;  and  conseqoenlly  the  focal  length,  cone* 
■ponding  10  any  assumed  radii,  h  truly  ascertained. 

Ffir  ihe  purpose  of  duly  proportioning  ibc  corvaturei  of 
fUot  glau,  a  second  line  Ay  might  be  laid  down  in  a  mod* 
■imilar  to  ibe  preceding,  by  adapting  the  mnltiple  m=,m,^—^ 
=  —  to  the  different  deniily  of  this  glass. 

With  re«pect  to  the  coniiruciion  of  a  microscope  on  peril* 
"  copic  principles,  I  believe  (he  coolrivance  to  be  equally  new 
;i'iih  tbe  former,  and  equally  advenlageous.  The  great  deai> 
deratum  ia  employing  bigb  magnifiers  ii  sufficiency  of  light ; 
and  it  ii  accordingly  eipedieut  to  make  the  aperture  of  the 
little  lens,  aa  large  as  is  coniistent  wiih  distinct  vision.  But  if 
the  object  to  be  viewed,  is  of  such  magniludc  as  lo  appear 
nnder  an  angle  of  several  degrees  on  each  side  of  ibe  centre, 
the  rerjuisite  distinctness  cannot  be  given  to  the  whole  surface 
by  a  common  lens,  in  consequence  of  the  confusion  occasioned 
by  obliqoe  incioence  of  the  lateral  rays,  excepting  by  mean* 
of  •  very  small  spertnre,  and  proporliooablo  diminutioh  of 
light. 

In  order  to  remedy  ibis  ineonvcnieoee,  I  conceived  that  the 
'  perforated  mctnl,  which  limits  ihe  aperture  of  tb«  lens,  might 
be  placed  with  advantage  in   its  centre  ;  and  accordingly  I 
im"^  a**^!*  P"**^"'^  '""   P'»"o^''"*'^*  lenses  ground  10  the  aameiadius, 
btiwrm  them,  iuid  applying  their  plane  surfaces  on  opposite  sides  of   the 
tame  aperture  in  a  thin   piece  of  metal  (as  is  represented  by  s 

L section,  tig.  4),  I  produced  the  desired  effi^t ;  having  virl Dally 
a  double  convex  lens  so  contrived,  that  the  passage  of  obhque 
pencils  was  at  right  angles  «^th  its  suriaces,  as  well  as  the 
Yntnl  pencil.  Willi  a  lens  w  constructed,  the  perforation 
that 


I 
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that  sppeared  to  giye  tlie  most  perfect  distinctness  was aboot 
ooe-fiftb  part  of  the  focal  Icnf;th  in  diameter  *  and  when  such 
an  aperture  is  well  crorered,  the  visible  field  is  at  least  as 
inticb  as  twenty  degrees  in  diameter.  It  is  true,  that  a  portion 
of  light  is  lost  by  doubling  the  number  of  surfaces  ;  but  this  is 
mora  than  compensated  by  the  gi-eater  aperture,  \vhich,  under 
dieie  drcumstances,  is  compatible  with  (ii^tiiict  vision. 

Beride  the  foregoing  instances   of  the  adaptation  of  peri- j^;^PPj^fg'''*''' 
aoopk  principles,  I  should  not  omit  to  notice  their  npplication  principlet  to 
to  the  camera  locida  j  as   there  is  one  variety  in  its  in*Tn,  that  {^^j^™*^* 
WM  not  noticed  in  the  description  which  I  originally  gave  of 
that  instrument*. 

Id  diawiDgy  by  means  of  the  camera  lacida,  distant  objects 
mftwtenhf  fays  twice  reflected  (</,  fig  5).  at  the  same  time 
Aid  in  the  same  direction  that  rays  {e)  are  received  from  the 
paper  and  pencil  by  the  naked  eye.  The  two  reflections  are 
cfected  in  the  interior  of  a  four-sided  gbiis  prism,  at  two  pos- 
terior inrtees'  inclined  to  each  other  at  an  angle  of  135  de- 
great.  In  the  construction  formerly  described,  the  two  other 
auffaces  of  the  prism  are  both  phine,  through  which  the  rays 
ara dimply  transmitted  at  their  entrnnce  ard  exit.  But  since 
an  eye  that  is  adjusted  for  seeing  the  paper  ara]  pencil,  which 
are  at  a  short  distance,  cannot  see  n.oio  distaut  objects  dis- 
tinctly without  the  use  of  a  concave  glis.->,  it  may  be  assisted 
in  that  respect  by  a  due  degree  of  con(.\*vity  given  to  either, 
or  to  both  the  transmitting  surfiaces  ofthe  prism.  It  is,  how- 
ever^  to  the  upper  surface  alone  tb.it  ibis  concavity  is  given ; 
for  since  the  eye  is  then  situated  on  the  side  toward  the  centre 
of  curvature,  it  receives  all  the  benehc  that  is  proposed  from 
the  periscopic  principles. 


VI. 
Practical  Experiments  on  hardening  Steel.  By  Afr.E.LTDiATT, 
Lecturer  on  metallurgy,  amd  the  mtdmnic  Arts,  ISfc,     In  a 

Utter  from  the  Author, 

To  W.  Nicholson,  Esq. 

TIHE  desire  I  feel  to  be  instrumental  in  promoting  the  cause  Introdaetioa. 
of  science  and  truth,  makes  me  regret  that  indispemable  avo- 

^  Kkholsoa'i  Journal, XVII,  p.  J.     Phil.  Magu.  XXVU,p   84S. 

cations 
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caticmi  prevent  me  from  coAmunicatiog  mucb  inrormatioD  lo 
Tiur  valiuble'  joDroal,  tbat  would  KUwd  a  chance,  at  leatr,  oT 
being  nttl'ij  to  many  of  your  readers. 

To  thii  circumsunce  atone,  is  lo  be  referred  the  delaj  of  taj 
promJBeil  communiiiauoii  on  ihe  lenacity  of  iho  different  melali. 
The  time  neceiiarily  required  to  complete  esperinjenis  on  ibli 
Kubjeci,  I  bave  not  yet  been  able  to  apprcpriate  lo  tliac  porposej 
and  I  am  sorry  that  it  must  consequenily  ilill  stand  over,  subject 
however  lo  a  determination  lo  fulfil  my  promise  on  ibe  earlieit 
opportunii)-. 

In  ibe  icean  lime,  a  few  remarks  on  Interesting  mechanical 
lubjecls.  may  not  prove  unacceptable. 

The  picKDt  paper  contains  some  practical  experiments  oa 
bardenitig  steel ;  the  results  of  which  bave,  in  a  great 
proved  Eucceisful  in  preventing  warping : 
bilherlo  inseparable  from  the  operation. 

The  process  usually  practised  for  bardening,  is  to  heat  tlta 
steel  gradually  to  a  red  beat,  and  ibeti  plunge  it  into  cold  waler, 
which  produces  the  desired  effi^cl  j  but  it  is  a  subji^t  of  regret 
with  all  workers  of  this  metal,  that  the  tigure  of  ibeir  workt  w 
fre<]uently  changed  by  the  operation,  tosucb  a  degree,  at  ta 
render  useless  all  previous  labour,  and  accuracy  of  workman-' 
tbjp. 

The  limited  cxientof  human  knowledge  respecting  the  organ- 
ization of  matter,  will  only  allow  us  to  speak  hypoihetically 
as  to  the  occult  causes  to  which  these  effects  are  referable. 
I  shall  not,  tlierefore,  on  the  present  occasion,  cloud  tbe  invcs- 
tigBtioo  of  familiar  operations,  with  the  subtittics  of  philo* 
■ophical  disquisition  j  but  proceed  to  tbe  more  mefui  part  of  m^ 
task. 

Fyromelrical  experimenis  prove  tbal  steel,  when  heated  so  at 
to  carry  expansion^  lo  its  utmost  limit,  if  suHered  to  cool  gra- 
dually and  of  its  own  accord,  will  return  precisely  to  Ju  oiiginsl 
figure  and  dimensions.  The  detrimental  effects  produced  by 
tbe  operation  of  hardening,  must  therefore  be  occasirincd,  by 
•ome  derangement  of  ibe  particles,  on  the  sudden  expulsion  of 
caloric.  Keeping  this  idea  in  my  mind,  I  thought,  peihapa,  if  > 
piece  of  xieel  were  repeatedly  healed  lo  dilTerenl  degrees  belov 
Ibe  hardening  point,  and  as  frequently  quenched  in  cold  water, 
tbisprocesi  might  operate  altcratirel/j  and  induce  a  different 
arrange* 
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Jbrabgenient^  more  favourable  to  the  instantaneoos  expulsion^ 
of  a  larger  proportion  of  caloric. 

To  prove  this  I  made  experiments  with  three  cylindrical  pieces  Experiments. 
tof  steel,  six  inches  long,  and  half  an  inch  diameter,  accurately  ^eg/fuMv'* 
tomed :  the  first  of  which  f  hardened  in  the  usual  way,  and  on  heated  and 
examination,  found  it  had  deviated  from  a  straight  line  '05  In.  """^f^*^^ 
Hie  second  piece,  I  heated  just  sufficient  to  occasion  a  fainted  :  another 
bissiDg  ooise  when  dipped  in  the  water;  then  a  second  time  a  f^u^'^L**!^* 
little  hotter^  and  quenched  it  sa  before  :  repeating  this  operation  cooled  at  suo 
iJMirorfive  times,  increasing  the  degree  of  heat  each  time ;  ^"""^y '"" 
keepiogy  however,  below  the  hardening  point  till  the  last,  where  diduot. 
jt  was  heated  to  a  blood  red  and  hardj^ned  ;  and  to  my  surprise 
lemaioed  as  perfectly  straight  and  unaltered,  as  before  the 
^pperatioD. 

The  third  piece  I  treated  in  the  same  way,  and  experienced  A  third  piece 
IMerlj  similar  results ;  and  s'm^  the  time  of  making  these  ex-  m^ethe  tc- 
perimeiiUi  I  have  had  various  opportunities  of  practising  the  cond, and  with 
ffooess)  end  in  every  instance  have  found  it  effectual  beyond  [J^^*'°'^ '^^ 
toy  expeciatioo. 

For  smaller  Articles,  to  which  the  above  method  is  not  appli-  Small  articles 
cables  I  have  found  that  by  using  water  whose  temperature  is  ]"^f«  hardened 
talked  to  200^,  the  steel  is  not  only  perfectly  hardened,  but    • 
|>raserved  from  the  disagreeable  consequence,  which  the  use  of 
ymMer  at  its  common  temperature,  in  general  produces. 

In  the  hope  that  the  results  of  these  experiments  may  prove 
Qsefol,  I  ofier  them  for  publicity  through  the  medium  of  your 
trainable  journal ;  from  which  I  readily  acknowledge  to  have 
derived  many  hints  myself,  which  have  proved  imporUnt  ia 
practice  as  well  as  theory. 

E.  LYDIATT. 

London,  Dec.  5th,  1812. 

jlrmotation,  If^.  N. 

As  the  hardening  of  steel  is  higher,  and  the  contraction  by  Anotherme- 
cooling,  less,  the  greater  the  heat  of  the  ignition.  I  many  years  }^^  **T  h"J- 
ago,  endeavoured  to  equalize  the  heat  by  igniting  in  a  bath  of  le^l. 
led  hot  lead,  (SeePhilos.  Journal, quarto.  No.  I2g.)  which  I  have 
constantly  found  to  answer.    This  method  is  particularly  appli- 
.  Vol  XXXIV— No.  156.  D  caUe 
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cable  to  broad  fill  arlklei  or  luch  as  have  thick  and  thin  part*. 
Perhaps  llie  combinatiati  of  both  meihods  may  in  varioui  caiet 
be  found  UMfiil. 


Vll. 
Chtmuai  Ohrrt-alions  on  ihi  Sepia  of  tht  Cullte  Fish.  By   Mr. 
GaovRB  KcMT.     S£(eived  from  the  Author. 
ImniliiciioD.    npHE  sepia  of  the  cullle  fisli  having  seldom  attracted    ihe 
JL  notice  of  chemical  writers  when  treating  on  animal  sub- 
slanccB,  and  its  nature  and  progierties  being  conseqnenlly  but 
imporfecilj'  known,  the  Mlowing  enperimenti,  ii  i*  presumed, 
will  not  be  unncccpiable  lo  the  public  ;  since,  witlioui  being  con- 
clniive,  ihoy  may  throw  fioiiie  light  cm  the  subject,  and  open  th« 
way  lo  funhei  inve*ligalion. 
DncriptioR  of     The  cuttle  fish,  called  by  rcihyologisit  the  (wpia,  or  ink  S«b, 
th«  cuitlt  fiJi.  I,  a  gentis  of  vermes  molluwa.     Its  body  U  often  nine  inche* 
in  length,  and  three  and  a  half  in  breadth;    I  be  head  beiog 
attached  to  it  somewhat  in  the  sama  way  as  in  the  tortoise.    It 
'  has  ten  lentHcuta,  two  of  which  are  longer   than  the  res), 

pedunculated.     Its  mouih  isturoJshed  with  a  strong  benk  of  a 
*     born  colour,  the  upper  mandible  of  which   U  hooked  like  the 
bill   of  birds  of  the  falcon  tribe.     Its  back  is  formed   bj  a 
peculiar  white  pithy  substance  of  a  friable  texture  and  oblong 
shape. 
Oi9nwc.or         This  is  the  well  known  Os  Sepiat,  or  cutlle  fi»h  bone  of  c 
cuiitc  Cih         meree.  which  is  used  for  taking  off  the  impressions  of  seals  and 
™"'  medals  ;  forming  also  a  common   ingredient  in  dentifrice, 

is  exactly  similar  in    comiMMiiion,  according    to  Haicliett, 
mother-of'pearl  nhf  lis,  I OO  parte  con<'Sting  of  about  24  parta 
membrane,  and  66  carbonate  of  lime.     This  bone  has  no  ilesh 
on  it,  but  is  merely  covered  by  the  esiemal  membrane  or  skin 
SioguUr    pro-  of  ihe  fish.     A  I'cry  singular  property  of  this  fish  is  the  power 
P«"r  *' ""''"which  it  possesses  of  emitting  voluntarily  a  black  liquor,  not 
Itquur,  out  of  its  mouth,  as  some  naturalists  assent,  but  from   a  small 

opening  ai  tlie  upper  part  of  the  belly,  which  communicates  by 
fl  naiTOW  duct,  to  a  bag  or  bladder,  situated  near  the  coccur 
bf  whicli  the  which  ibis  liijuor  is  lormed.  The  cuttle  fish  is  said  to  av.iil 
fi^i»»aidio  iciclf  of  ibis  pro|)city  when  chased  by  other  fishes,  and  thus, 
-''u.  by  reader ing  the  water  luriiiil  aud  opakc,  it  is  cuabk^d  lo  eludo 

ttbi*' 
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'•Aeir  tearch.^Naw  it  i«  to  an  examination  or  this  peculiar 
lirjuoror  Kpia,  supposed  by  Roiidelei  to  be  the  bile  of  ilio 
cuille  6sb,  tbai  I  beg  leave  lo  call  ibe  atiention  uf  ibe  rtadi^r  ; 
premiting,  however,  that  the  fepia  which  I  ustd  was  taken 
immedialely  from  Ibe  fi»h,  as  no  dependence  can  be  placeil  on 
that  wfaicb  is  exposed  for  sale,  which  is  piobnbly  miied  with 
gum  arnbic,  or  some  other  foreigo  ingredient. 

Tlje  iepia,  when  fiefh,  is  a    black  gUry  liquid  of  a  visdd  P'opittinol 
coosiaience,  *  peculiar  fi»hy  smell  and  very  litUe  lasie,  ^^' 

Being  subjected    to  experiment   it  afforded    ibe  following 
renilii. 

1.  It  mixed  readily  wiih  distilled  water  in  any  proportion,  u  niiiet  with 
and  tbewed  li^lle  or   no   diipostlion   lo  tubiide   after   standing  water, 
many  hours  :  when  the  mixture  was  submitted  to  filtration,  a 
coniiilerabJe  quantity  of  sepia  was  left  behind,  and  what  pa&sed 

the  filler  wa^  a  thin  black  litiuid,  being  a  saturated  solution  of 

2.  Being  poured  into  alcohol  it  coagiiUled  iromedialely,         '^^if"'"?ni 

3.  Tbe  same  clfecl  WHS  produced  by  mixing  it  wiib  ether.        *rd  with  ether. 

4.  Alcaliet  appeared  lo  facilitaie   the  solution  of  sepia  in  Alcniin  auiw 
aqtieous  meniituum  ;   PoWsh  changing  iii  colour  to  a  brown, '""''"''"'■ 
but  ammonia  not  attecting  it,  after,  however,  it  had  undergone 
■ponianeouf  e\  apuralioii  to  dryness,  ii  becume  sparingly  soluble 

in  solations  of  pure  fixed  and  volatile  alcali,  but  its  colour  ro> 
nuincd  unaltered  by  either. 

5.  When  some  of  tbc  saturated  lolaiioD  of  sepia  was  boiled  ''  <:osi^lut> 
the  M-pia  coagulated.  »^ur°ttj'  " 

0.  Bui  when  a  very  weak  solution  of  It  was  boiled,  coagula-  but  nut  it 
lion  did  not  lake  place,  *"*''' 

7.  The  sepia  which  wa>  precipitated  from  its  tolulion  by '•'''," ""'M'P*' 
boiling,  wast^iiluble  in  nittic  arid  when  assisted  by  heat.  in  hue  uii.  a 

B.  After  separating  by   filtration  the    nepla  coaguhled  by  Tbe  tieir 
boiling,  fiom  the  water  in  which   it  had  been  diswWed,  apto-  ^'l^ot  "f  No. 
ripitaiff  wa%  obtained  by  dropping  in  tinci.  of  g;ill».  i>y  ^iii 

9-  A   liehl  brown  precipitate  was   mIso  obtained  by  adding  a '""i  "Iwbjr  oi, 
S'lltition  of  oxymurialc  uf  mercury  to  another  quantity  of  the 
w.iier, 

10   The  sulphnric,  nitric,  and  mnrialic  acid  precipitated  thesot  nriepaia 
lepia  rcom  iu  lolulioD  in  water.     The  ittlpburic  BndiaDria[icP*^'f'  ^1 

Dl  dill 
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did  not  affect  its  odloar,  bat  the  nitric  after  ftaiidiog  a  day  or 
•  two  changed  it  to  a  brown. 
but  not  bj  OS.      11.  Oiymuriatic  add  did  not  occaston  a  precipitale  with  the 
m.  acid.  tolatioQ  of  8e|>ia ;  and  mixed  in  the  proportion  of  one  [MKt  of 

the  former  to  three  of  the  latter,  the  ooloor  was  not  afieoted ; 

hot  when  mixed  in  equal  parts,  it  was  changed  to  a  brown. 

Drierl  s.  if  1 2.  Sepia,  after  having  been  drjed  bf  spontaneous  evapora- 

iasol.  in  ox.  m.  ^.  1  i_t    •  •  ^*        -^ 

^^  Uon,  was  losoluble  10  oxymunatic  acid. 

Ox. mar.  of  13.  A  ioluiioh  of  oxjrcnuriate  of  mercury  being  added  to  a 

clo^oiwoasry,  ■^^'^^"^  ^^  sepia,  occasioned  ^  copious  precipitate. 

Mdoes  nitrate      14.  Nitrate  of  silver  precipitated  sepia  from  its  solution  in 

of  silver,  water,  but  did  not  injure  its  colour. 

and  alto  folph.      15.  Some  solution  of  sulphate  of  iron,  being  dropped  mto  a 

of  iron.  solution  of  aepia,  the  sepia  was  precipiuted,  bat  ita  cokmr  was 

not  affected. 

t)eductiott.  From  the  above  experiments,  particularly  from  2,3, 5, ^7» 

1 1 ,  and  13,  we  maj  reasonably  infer,  that  the  sepia  is  composed 

for  the  most  part  of  albumen.      Example  8  and  9  indicate  the 

presence  of  gelatine* 

Sepia  stands         j^^  ii^  cNtjrmuriatic  and  nitricactds  have  so  little  effect  on  the 

colour.  colour  of  sepia,  we  may  confidently  conclude  that  it  possesses 

the  valuable  property  of  standing  well.    This  conclusion  is 

also  strengthened,  and  in  a  great  measure  confirmed,  by  the 

information  of  Dr.  Xieigh,  from  whom  we  learn  that  sepia  has 

been  sometimes  used  as  writing  ink,  and  that  in   a  piece  of 

writing  of  ten  years  standing,  which  he  had  seen,  tlie  colour 

of  the  sepia  was  still  retained. 

Indian  ink  Jt  has  been  conjectured  by  some  writers,^  that  Indian  ink  is 

t^^^^a^"  no^^^ing  ^^^  ^^an  <be  sepia  of  the  cuttle  fish.    A  very  intelligent 

gentleman,  with  whom  I  corresponded  on  the  subject,  and  who 

was  of  a  contrary  opinion,  writes  me^s  follows  :  "  I  have 

great  reason  to  believe  that  not  a  particle^f  sepia  enters  into 

Sepia  It  hr       the  composition  of  Indian  ink.    The  colour  is  very  different  $ 

•ttpcrior.  g^j  g^p^^  -g  g^  superior  to  Indian  ink  with  respect  to  the  ease  of 

working 

*  "  Sepia  piscis  est  qui  habet  siiccum  nigerrimum  initar  atramenti  quem 

ehineniei  cum  brodiooriza  vel  alter ius  leguminis  inspissant  et  formant,  et 

tnuniversuni  orbem  transmittnnt,  tub  nomine  atramenti  Chinensii.**-* 

"Pauii  Hennani  cjnotura,  t.  1.  p.  17,  pars  11.      Vide  etiam  Elemeiu  de 

Chimie,  par  M.  Chaptal,  torn.  iii.  p.  357,  Moutpellier  edit.  17^. 
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working,  as  lodian  ink  is  to  lamp  Mack.  I  do  not  mean  to  say 
that  it  makes  a  clearer  shadow  i  bat  Indian  ink  dries  much 
quicker  than  sepia-— an  important  coosiderattoo  where  a  i^ry 
largo  pale  ^dow  is  wanted.  If  too,  a  mistake  be  noade  with 
sepia,  il  may  be  washed  almost  clean  off,  whereas  part  of  the 
Indian  ink,  if  once  dry,  will  adhere  to  the  paper  and  resist  every 
cfibrt  to  remove  it,  without  absolutely  robbing  up  the  surface. 
1  could  pomt  out  other  differences  between  Indian  ink  and 
sepia." 

To  such  artists  as,  by  residing  near  the  coast,  have  an  op- SepiarfrM 
portooity  of  procuring  the   cattle   £sh  from   fishermen,   I  npt>!arIto 
would  recommend  the  following  simple  means  of  preserving  the  air 
the  sepia.—After    carefully  taking  the  bag  out  of  the  fish,  ^^^^  Jj^**^ 
iMviog  previously  secured  the  duct  by  a  ligature  to  prevent  the 
aepia  from  ruiuiing  out,  empty  the  contents  of  it  into  a  saucer 
cn:  gallipot,  and  aAer  spreading  it  round  the  sides  of  the  vessel^ 
antifer  it  to  dry  gradually  by  exposure  to  the  air. ..  The  reason  for 
only  coating  the  sides  of  the  vessel  is  ia  order  that  it  may  dry 
before  potrefaction  commences. 

In  this  dry  state  it  will  keep  for  any  length  of  time,  and  wlU 
always  be  fit  for  uie>  by  being  rubbed  up  with  a  Kttle  water. 

GROVER  KEMP. 
Brighion,  II Mo.  26,  1812. 
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On  the  Motions  of  the  Tendrils  of  Plants.  B^  Thomas  An- 
DiBW  Knioht,  Esq,  R  R.  S.  From  the  Philosophical 
Transactions  for  1812. 

THE  motions  of  the  tendrils  of  plants,  and  the  effi>rts  they  The  tendrils  of 
apparently  make  to  approach  and  attach  themselves  to  con-  Pl^^^j!I|L-j 
tiguotis  objects,  have  been  supposed  by  many  naturalists  to  to  moveJVom 
originate  in  some  degrees  of  sensation  and  perception  :  and  »»nMtion  and 
though  other  naturalists  have  rejected  this  hypothesis^  few,  or  P^^^ 
no  experiments  have  been  made  by  them  to  ascertain  with 
what  propriety  the  various  motions  of  tendrils,  of  difierent 
kinds,  can  be  attributed  to  peculiarity  of  organization,  and  the 
operation  of  external  causes.      I  was  consequently  induced, 
during  tlie  last  summer,  to  employ  a  considerable  portion  of 

t'UBO 
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time  lo  wilcb  the  tnotioDi  or  the  tendrils  of  difTtrenl  ipeciet 

of  planit  i  and  t  have  now  the  pleasure  to  address  to  you  an 

accouDi  of  the  abiervatiuns  I  was  enabled  to  make. 

EtpEtimenti         The  pbnt*  selected  were  the  Virginia  creeper   (the  ampe- 

w!th  ihe  Vir-  i(,p,j,  quinqocfolia  of  Michaux.)  tlie  ivi-,   and  the  comaiOD 

ipmi  c-ctper.       .'  ^       ^  "  i 

ihi  lYj   tilt     viDC  and  pea. 

canimon  vine,       ^  plant  ^f  dig  ampelopiU,  which  grew  in  a  garden  pot,  wa« 

■rhc  V.  creip-    removed  In  a  forcing  house  in  the  end  of  May,  and  ■  single 

«riu>ul»ied,      shoot  from  it  was  made  tograw  perpendiculatl/ upwards,  by 

dril  (owi'rdt  I'^'^'^S  *upportcd  in  that  position  by  a  very  slender  bar  of  wood, 

will  tight  feci  lo  which  it  wai  bound.    The  plant  was  placed  io  the    middle 

""'■  of  tbe  hoUK,  and  wa»  fully  exposed   to  the  tun ;  and  every 

object  around  it  was  removed  far  beyond  the  reach  of  in  ten* 

drila.    Thus  citcumiianced,  its  tendril*,  as  soon  m  ibey  were 

nearly  full  grown,  all  pointed  lowardi  the  north,  or  back  wai), 

which  wa«  distant  about  eight  fi^t  :  bui  not  meeting  with  any 

thing  in  that  direction  to  which  ihey  could   attach  ibetnaeUes, 

they  declined  gradually  towards   the    ground,   and  ulliniatdy 

attached  themselves  to  ihe^tem  beneath,  and  the  JiJender  bar  of 

Another  plaoi  ^  P'^"'  '''^  "'^  same  species  was  placed  at  the  east  end  «f 
dilTtrentlj  liiu- the  house,  near  tbe  gla».  and  was,  in  some  measure,  screened 
icndnao 'he'" ''''*""  '*'*  perjjendictilar  light  ;  when  its  tendrils  pointed  ttt- 
{urt  mou  wards  the  west,  or  centre  of  Ihe  house,  as  those  under  the 
•  preceding  eiicumstances  had  pointed  towards  the  north  and 

back  wall.     This  plant  was  removed  to  the  weit  end  of  the 
house,  and  exposed  10  the  evening  sun,  being  ekreened,  tu  in 
tbe  preceding  case,  fiom  the  perpendicular  light ;  and  its  ten- 
drils, within  a  few  hours,  changed  their  direction,  and  again 
pointed  to  the  centre  of  the  liou^ie,  which  was  partially  covered 
and  when  fully  "''''  "''"^"'      This  plant  wai  then  removed  to  the  centre  of  the 
illuminatfd,       house,  and  fully  exposed   lo    the   perpendicular    light,  and  to 
DPMucobl'wt  Ihe  inn  1  and  a  piece  of  dark-coloured  paper  was  placed  upon 
'  one  side  of  it  just  within  the  reach  of  it«  tendrils  i  and  to  this 
substance  ihey  soon  appeared  to  be  strongly  attracted     The 
paper  was  then   placed  upon    Ihe  opposite  side,  under  similar 
circumstances,  and  there  it  was 'oon  followed  by  tbe  lendrili. 
but  nnttoa       It  was  ihcn  removed,  and   a   piece   of  phle   glass    wai  subeli- 
luled  i  but  to  this  substance  the  tendrils  did  not  indicate  any 
di^osilion  to  approwh.    Tbe  position  of  (lie  glass  was  then 
changed. 
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changed^  and  care  was  taken  to  adjust  its  snrfaoe  to  the  varying 
positioD  of  the  son^  so  that  the  light  reflected  might  continue  and  receded 
to  strike  the  tendrils  ;  which  theo  receded  from  theglas8>  and  j^^^'^ne. 
appeared  to  be  stroo^j  repolsed  by  it. 

The  tendrils  of  the  ampekipsis  very  closely  resemble  those  The  cUws  of 
of  the  vine,  in  their  internal  organization,  and  in  originating  ||^^;]^Jf  |^  ^^^ 
from  the  albamoos  substance  of  the  plant ;  and  in  being,  under  fected,bat  at 
certain  circurostaaces,  convertible  into  fruit  stalks.    The  claws,  ***•  di»tancc«. 
or  claspera  of  the  ivy,  to  experiments  upon  which  I  shall  now 
proceed,  appear  to  be  cortical  protrusions  only  |  but  to   be 
capable,  I  have  reason  to  lielieve,  of  becoming  perfect  roots, 
under  favourable  circumstances.     Experinoents,  in  every  re- 
spect very  nearly  similar  to  the  preceding^  were  made  upon 
this  plant ;  but  I  fbnnd  it  necessary  to  place  the  di£lt*rent  sub« 
stances, >to  which  I  proposed  that  the  claws  should  attempt  to 
attach  themselves,  almost  in  contact  with  the  stems  of  the 
plants.     I  observed,  that  the  ^ws  of  this  plant  evaded  the 
light,  just  as  the  tendrils  of  the  ampelopsis  had  done  5  and 
that  they  sprang  only  from  such  parts  of  the  stems  as  were^ 
folly  or  partially  shaded. 

A  seedling  plant  of  the  peach  tree,  and  one  of  the  ampe-  The  ttem^  of 
lopsis  and  ivy,  were  placed  nearly  in   the  centie  t)f  the  house,  the  V\  creeper, 
and  under  similar  circumstances  ;  exoept  that  supports,  formed  inclined  to-' 
of  very  slender  bars  of  wood,  about  four  inches  high,  were  ^^^*  *  ^''^• 
applied  to  the  ampelopsis  and  ivy.    The  peach  tree  continued 
to  grow   nearly  perpendicularly,  with  a  slight  inclination  to- 
wards the  front  and  south  side  of  the  house,  whilst  the  stems 
of  the  ampelopsis  and  ivy,  as  soon  as  they  exceeded  the  height 
of  their  supports,  inclined  many  points  irom  the  perpendicular 
line,  in  the  opposite  direction. 

It  appears,  therefore,  that  not  only  the  tendrils  and  claws  oi  Not  only  the 
these  creeping  dependent  plants^  but  that  their  stems  also,  are  «f"d^'i8.l>"^ 

.     /.  1.   1  1  .  .  ^he  stems  of 

made  to  recede  from  light,  and  to  press  against  the  opaque  pUntsJncUut 

bodies,  which  nature  intended  to  support  and  protect  them.         ^^  ^^^^*^  *"P" 
.  M.  Decandole,  I  believe,  first  observed,  that  the  succulent  TMs'cfTect  is 
shoots  of  trees  and  herbacepus  plants,  which  do  not  depend  pPP.^»>^^  <<' '^^^ 
upon  others  for  support,  are  bent  towards  the  point    from""uecuicnt"  " 
which  they  receive  light,  by  the  contraction  of  the  cellular  plaau. 
substance  of  their  bark,  upon  that  side,  and  I  believe  his  opi- 
nioD  to  be  perfectly  well  founded.      The  operation  of  light 

upon 
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npoD  the  tendrils  and  stenos  of  the  ampelopsis  ^d  vrf^  ippetif 
to  prodnce  diametrically  opposite  eflects,  and  to  occatkm  8i| 
extension  of  the  cel)a1ar  bark,  wbereref  that  ii  exposed  to  itf 
influence ;  and  this  clixnimstance  aflbrds>  I  thiolT,  a  saiisflMtoij 
explanation  why  these  plants  appear  to  seek  and  approadi 
contignous  opaque  objects,  just  as  thfy  would  do,  if  they  wem 
conscious  of  their  own  feebleness,  and  of  power  in  the  object^ 
to  whieh  they  9pproach,  to  afford  them  support  and  protectioa. 
The  vine  con-  The  tendril  of  the  vine,  as  I  have  already  stated,  is  ioterr 
eiSli^aoo."**  "®'^5^  timilar  to  that  of  the  ampelopsis,  though  Its  external 
form,  and  mode  of  attaching  itself,  by  twining  roand  any 
slender  body,  are  very  different,  ^ome  yoong  plants  pf  this 
species,  which  had  been  raised  in  pots  in  the  preceding  year^ 
and  had  been  headed  down  to  a  single  bud,  were  placed  in  9 
forcing-bouse,  with  the  plants  I  have  already-  mentioned  ;  an4 
the  shoots  from  these  were  bound  to  slender  bars  of  wood, 

■ 

and  trained  perpendicularly  upwards.  Their  tendrils,  like 
those  of  the  ampelopsis,  when  first  emitted,  pointed  opwarda  | 
but  they  gradually  formed  an- increasing  angle  with  the  tteoii, 
and  ultimately  pointed  perpendicularly  downwards  ;  no  object 
having  presented  itself  to  which  they  could  attach  themselves. 
Other  planu  of  Other  plants  of  the  vine,  under  similar  circumstances,  were 
the  vine.  trained  horizontally  ;  when  their  tendrils  gradually  desceiide4 

beneath  their  stems,  with  which  they  ultimately  stood  very 
nearly  at  right  angles. 

A  third  set  of  plants  were  trained  almost  perpendicularly 
downwards  ;  but  with  an  inclination  oi  a  few  degrees  toward* 
the  north  ;  and  the  tendrils  of  these  permanently  retained  very 
nearly  their  first  position,  relatively  to  their  stems ;  whence 
it  appears,  that  these  organs,  like  the  tendrils  of  the  ampelop- 
sis, and  the  claws  of  the  ivy,  are  to  a  great  extent  under  the 
control  of  light, 
"fhe  vinedif-        \/ew  other  plants  of  the  same  species  were  trained  in  each 
fert  from  the    of  the  preceding  methods  ;  but  proper  objects  were  plaodd,  in 
^^'^P^'  different  situations,  near  them,  with  which  their  tendrils  might 

come  into  contact  1  and  1  was  by  these  means  a/ibrded  an  op- 
portunity pf  observing,  with  accuracy,  the  difference  between 
the  motions  of  these  and  those  of  the  ampelopsis,  under  similar 
circumstdnces.  The  latter  almost  immediately  receded  from 
)ight,  by  whatever  means  that  was  made  to  operate  upon  them  ; 

and 
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and  they  did  oot  subceqnenti/  shew  an/  dispoMt'ion  to  approacli 
the  points  from  which  they  'once  receded.  The  tepdrils  of 
the  vine,  on  the  contrary,  varied  their  positions  in  every  period 
pf  the  day>  and  after  returned  again  dunng  the  night,  to  the 
•ittiations  they  bad  occupied  in  the  preceding  morning ;  and 
they  did  not  so  immediately,  or  so  regularly ,  bend  towarda 
the  shade'  of  contiguous  objects.  But  as  the  tendrils  of  thta 
plant,  likp^ihose  of  the  ampelopsis,  spring  alternately  fron^ 
each  side  oT  the  stem,  and  as  one  point  only  in  three  is  with- 
out a  tendril,  and  as  each  tendril  separates  into  two  divisions, 
they  do  not  o#ten  f^il  to  come  into  contact  with  any  object 
within  their  reach  ;  and  the  effpcta  of  contact  upon  the  tendril 
^re  almost  immediately  visible.  It  is  made  to  bend  towaida 
fhe  body  it  touches,  and  if  that  body  be  slender,  to  attach 
itself  firmly,  by  twining  round  \t,  in  obejdience  to  causes  which 
J  shall  endeavour  to  point  out. 

The  tendril  of  the  vine,  in  its  internal  organizatioo^  ia  ap-  Sipluiation  of 
parently  similar  to  the  young  succulent  shoot,  and  leaf-stalk,  |l^  ^tendriTo^ 
pf  the  same  plant  ^  and  i|  is  as  abundantly  provided  with  vfs-  the  vine  at- 
iels  or  passages  for  the  sap  j  and  I  have  proved,  that  it  is  Jj^J^,^  ^^ 
alike  capable  of  feeding  a  succulent  ^hoot,  or  a  leaf,  when  va^r«. 
grafted  upon  it.    It  appears,  therefore,  I  conceive,  not  impro^ 
bable,  that  a  considerable  quantity  of  the  rooying  fluid  of  the 
plant  passes  through  its  tendrils  ;  and  that  there  is  a  clo^e  con* 
pection  between  its  vascular  structure  and  its  motions. 

I  have  proved,  in  the  Philosophical  Transactions  of  1806 f 
that  centrifugal  force,  by  operating  upon  the  elongating  plu- 
mules of  germinating  seeds,  occasions  an  increased  growth 
and  extension  upon  the  external  sides  of  the  young  stems,  and 
that  gravitation  produces  correspondent  effects  ;  probably  by 
occasioning  the  presence  of  a  larger  portion  of  the  fluid  orga* 
Disable  matter  of  the  plant  upon  the  one  side,  than  upon  the 
other.  The  external  pressure  of  any  body  upon  one  side  of  a 
tendril,  will  probably  drive  this  fluid  from  one  side  of  the  ten- 
dril, which  will  consequently  contract  to  the  opposite  side, 
which  will  expand  ;  and  the  tendril  will  thence  be  compelled 
to  bend  round  a  slender  bar  of  wood  or  metal,  just  as  the 
stems  of  germinating  seeds  are  made  to  bend  upwards,  and  to 
raise  the  cotyledons  out  of  the  ground  ;  and  in  support  of  this 
conclusion  I  shall  observe,  that  the  sides  of  the  teodrila  where 
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ia  cnniact  wUh  ihe  tobtlanoe  ihey  embraced,  vete  compre&sed 
and  flattened. 

The  actWns  of  tbe  lendrili  of  ibe  pea  wtre  w  perfectljr 
'  similar  to  those  of  the  viae,  when  the;  came  into  contact  with 
any  body,  iliat  I  need  not  trouble  you  wltU  the  observaiioni  I 
made  upon  th«t  plain.  An  increased  extension  of  the  cclKibr 
fubsisnce  of  ilie  baik  npan  one  side  of  the  tendrils,  and  a  cor- 
reaponiienl  contraction  upon  the  opposite  tide,  occasioned  by 
Ibe  operation  of  light,  or  the  partial  pieunre  of'a  body  in 
coataci,  appeared  in  every  case  which  hot  come  under  my 
observ^iton,  the  obvious  cause  of  the  molions  of  tendrils  j  and 
IfaerefoTc,  in  conformity  with  the  conclusions  t  drew  in  my  List 
memoir,  respecting  the  growth  of  roots,  I  sliall  venture  to  infer, 
that  they  are  the  result  of  pure  ttecessity  only,  uninfluenced 
by  any  degree*  of  lensation,  or  intellectaal  powers. 

T.  A.  KNIGHT. 
Douintun,  jtprillj,  1SI2. 
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■hich  form  the  Hubjeet  of  the  following 
pages,  are  iaieniled  as  inpplementary  io  a  more  extensive 
series,  which  the  Royal  Society  did  me  the  honour  to  insert  in 
rheir  I'ransactions  for  the  year  1 600*.  Of  the  general  accu- 
racy of  those  experiments,  1  ha\e  since  had  no  reason  to  \ 
doubt  i  and  their  results,  indeed,  are  coincident  with  those  of 
subsequent  writers  of  the  highest  authority  in  chemistry.  My 
fliicrtion  has  been  again  drawn  to  the  subject  by  the  inipor- 
tant  conlruveray  wbicb  has  lately  been  carried  on  between  Mr. 
Murray  and  Mr  John  Davy,  respecting  the  nature  of  mu- 
riatic and  oxyunutialic  aijilsf  ;  and  I  have  been  induced,  by 
some  hinis  which  tbe  discussion  has  suggested,  not   only 
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npeat  the  principal  eipeiimenls  described  in  my  memoir,  but 
to  inMiliile  others,  with  Ihe  advnniage  of  a  more  perfect  appa- 
ratoi  than  I  then  possesaed,  and  of  greater  experience  in  tlie 
managetnent  nf  iheie  delicate  proceisea. 

Thi«  repetition  of  my  former  labours  ba«  diacovered  to  me  Unctrtaintyor 
■n  inslance  in  whii^h  I  have  failed  in  drawine  the  proper  con-  '"  "P'rtment 
,     .      ,        f  ,  .  ^      .  '  .     of  ihe  miintity 

cloMon  from  facta.     In  two  csmparative  expetimenta  on  the  of  liydr^f. 

elearization  of  equal  quantities  of  muriatic  acid  gas,  ilie  une  ''^  ' 
of  which  waa  dried  by  muriate  of  lime,  and  tlie  otiier  was  in  j, 
its  naturvl  itaie,  1  found  a  ditFerence  of  not  more  tliaii  one  per  di 
ctnl.  ia  the  hydrogen  erolved,  relatively  to  the  original  bulk 
of  ifaegaK*.  Yet,  notw:Ilislanding  these  result).  1  have  e&- 
prrtaed  mywif  inclined  to  believe,  that  some  water  is  abstracted 
by  that  del iqueicent  salt ;  and  iliis  belief  was  conlirmed,  seve- 
ral years  afterwards,  by  the  event  of  an  experimi-nt  in  wliich 
muriatic  acid  gas,  dried  by  muiiate  of  lime,  gave  only  -l 
its  bulk  of  liydroj^enf,  a  proporiion  much  below  the  uitua)  ave- 
rage. The  question,  linwever,  was  loo  interesting  to  be  left 
in  any  degree  of  uncertainty  ;  and  I  have,  therefore,  made 
•everal  fresh  experiments  with  a  view  lo  its  decision.  In 
ibecourte  of  these  1  have  found,  that  though  ditierencei  in 
tlie  results  are  produced  by  causes  apparently  trivial,  same 
of  which  I  shall  afterwards  point  out,  yel  that  under  equal  .j- 
circumstances,  precisely  the  same  relative  prnporliun  of  hy- is 
drogen  gai  is  obtained  from  muriatic  acid  g,ii,  whether  ex-  *."!''  .. 
posed  or  not  to  muriate  of  lime  ;  and  that  its  greatest  amount  ^ji  Im  czpintd 
does  not  exceed  -^i^  or  -^,  the  original  volume  of  the  acid  gas.    "f  ""' '"  "'"■ 

In  Ibepaperlasiqnoted*,  1  have  alio  described   an  e\peti- 
mcnt,  in  which  sensible  heat  was  evolved  by  bringing  mnriaic  i,n,c  due>  not 
of  lime  into  contact  with  muriatic  acid  gas ;  a  fact  which,  if  ""'"'  '""""t. 
esinbllshed,  would  go  far  to  prove  the  existence  of  water  in  „;,],  muiiitic 
thai  gas.     But  on  repeating   Ihe  experiment  with  muriate  ofacidgM. 
lime  recently  cooled  from  fusion,  and  over  mercury  carefully 
deprived  of  alt  moisture  by  boiling,  I  was  not  able   to   discot'cr 
of  temperature,  though  a  very  sensible  air  iher- 
K  inclowd  in  the  vessel  cnni:tining  the  gas.    The 
cvolulioD  of  heal  takes  place,  only  when  Ihe  muriate  of  lime 
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ha§   attracted  nobtare,  either  from  the  atroospliere  or  th# 

inercory,  and  is  4hen  owing  to  a  condensation  of  a  part  of  the 

gas. 
Muriatic  acid  Essentially^  the*  changes  prodoced  by  electrifying  inasiatie 
^•*  ^^^  "'**^"  add  over  meronry  are  those  which  I  have  stated  ;  via.  b  eoo^ 
cltciriiicd.  Iraction  of  the  volume  of  the  gas«  the  ^rmation  of  mnriate  of 
*^'^^^^-  mercury  (calomel,)  and  the  evelotion  of  hydrogen.  Beoeaft 
dregco  ;  ^t  experiments,  also,  have  confirnaed  the  to:acacy  of  the  obser*^ 
14  »  certain  f]^.  ration*,  that  when  a  certain  effect  has  been  produced  by  cle«y 
^'^  y*        tricity,  nothing  is  gained  by  contintung  the  process;  iir  neither 

is  more  hydrogen  evolved,  nor  can  tbq  contraction  of  bulk  be 

carried  any  farther. 
Mvriatic  acid  {  have  lately  applied,  to  eiqyeriments  oo  mmliltc  acid,  an 
in  a  vessel.  apparatus  which  I  used  advantageously  ibr  tbe  inalytia  of 
without  the  ammoniaf.  it  consists  of  a  spherical  glass  vesaaK  in^o  wbtcb 
anyocher^  are  hermetically  sealed  two  small  tubes  containing  plaiiaft 
4u)d»  wires,  tbe  points  of  whicb  approach  within  the  ttrikiog  dit* 

tance.    To  the  globular  part  is  attached  a  neck,  which  may 

be  closed,  as  occasion  requires,  either  by  a  glass  stepper,  or  by 
t  a  aietal  cap  aod  atop-cock.     Into  a  vessel  <^  this  kind  I  tolio* 

duced  4^  cubic  inches  of  muriatic  acid  gas,,  and  pasaed  throogbi 
m^^Tt^       rt  3000  discharges  from  a  Leyden  jar  j  at  the  close  of  the 

process,  no  traces  of  moisture  could    be    perceived   eo  the 

inner  snrfiioe  of  the  vessel ;  nor  could  1  discover,  on  opening 

^c  when  the  i]^  stopper,  that  any  change  of  bulk  had  taken  pkoe.     Aftea 

gn  was  ab-      absorbing  the  unchanged  muriatic  acid  gas  by  a  amalJ  qoaii!^ 

stracfed,  the     xky  df  water,  a  volume  of  gas  remained,  in  which  there  were 
Mfiall  re»idae  _  y      i  i  .  .      /-  * 

was  oxyinuria- pi*cs®o^   ^^^  measures  (each  equal  to  one  gram  of  mercury) 

tic  acid  gat  of  oxyBQuriatic  acid  gas,  and  140  measures  of  hydrogen.  Two 
y  sogen.  ^^^^g  might,  perhaps,  contribute  to  diminish,  in  some  degree, 
the  proportion  of  the  former.  Jt  was  dtfficolt  to  exclude  from, 
the  apparatus,  on  admitting  the  muriatic  acid  gas  into  it,  two 
er  three  very  minute  globules  of  mercury,  whicb  became  tar- 
nished during  the  experiment,  exactly  as  they  would  have  been 
by  oxymuriatic  acid  ;  and  a  small  portion  of  the  latter  gas  w^ 
probably  also  taken  up  by  the  water  employed  to  absorb  tb^ 
muriatic  acid. 

ItrpetitloB  OB       With  the  intention  of  giving  greater  effect  to  the  electricity, 

•  nn,  Trant.  IBOO.  p.  199.  t  >hid.  160% 


IKJIIATTC    AND   OXTMUBIATIC   ACXDtw  45 

I  repeated  the  experiment  in  a  vessel  capable  of  containing  **"™**^f»^»^'« 

with  ihit  BSUbC 

not  nx>re  than  1400  grains  of  quicksilver^  (about  *41  of  a  cubic  reiuU. 
iocbj)  tbe  neck  of  which  being  only  one-fifth  of  an  inch  in  dia* 
iii«!ter»  was  better  calculated  to  show  anjr  minute  change  in  the 
volume  of  the  gas.  On  .removing  the  stopper,  however,  no 
change  of  volume  was  apparent.  The  hydrogen  evolved,  in- 
alead  of  b«ing  more  than  in  the  former  eaperiment,  equalled 
ui  balk  only  20  grains  of  mercury.  The  production  of  oiy- 
moriatic  acid  was  sufficiently  evinced  by  its  eflfect  in  Urnishing 
acme  very  sosall  globules  of  quicksilver,  which  adhered  to  the 
inside  of  the  vessel ;  but  the  minuteness  of  the  quantity  frus- 
tntod  an  attempt  to  measure  it.  From  sulisequ^  expert* 
meiiU  oa  similar  quantities  of  gas,  confined  in  the  same  appa* 
ratus,  it  slppearM,  that  the  electrization  in  this  last  instance, 
iiad  been.cootintied  much  logger  than  was  necessary ;  and  that 
MB  equal  cAsct  was  produced  by  one-eighth  the  number  of  elec- 
trical discbargqi. 

In  this  way  of  making  the  experiment,  the  gieatest  proper-  The  hydfofsft 
tioo  of  hydrt^en  gas  obtainable  from  muriatic  add,  amounted  ^^^|l^  j^^ 
only  to  abotit  -^^h,  while,  by  electrisation  over  quicksilver,  preMnt,  if 
^  or  -^  was  generally  evolved.     It  was  evident,  then,  that  p^^jj^*  ^**  ^ 
the  mercury  "had  coiistderabie  influence  over  the  results:  and  Ni5th,or 
1  found,  by  experiments  with  tubes  of  different  diameters,  Smes  m  much. 
that  the  larger  the  snrfiure  of  the  mercury  exposed  to  the  gas, 
the  more  rapid  and  complete  was  the  change.    Its  action  was 
greatly  accelerated,  also,  by  causing  the  electric  discharge  to 
atrike  from  the  conducting  wire,  sealed  into  the  tube,  to  the 
mercury,  which  was  probably  thus  raised  into  vapour ;  for  in 
aome  instances,  the  whole  of  the  inner  surface  of  the  glass 
WBB  coated  with  sublimed  calomel. 

The  only  way  in  which  the  mercury  appeared  to  me  likely  The  meroicy 
to  be  efficient  in  this  case,  was  by  removing  the  oxymuriatic  J£^emovr«if^ 
add  as  ^t  as  it  was  formed  ;  for  I  have  never  found  any  the  oxvmunft* 
nixtniie  of  this  gas  in  the  results  of  experiments  on  muriatic  ^*^  *^  ^  .** 
add,  when  carried  on  over  quicksilver.     Upon  any  theory  ^^^^pr^^i^^ 
the  constitution  of  muriatic  acid,  it  may  be  expected  that  when,  iagcht  r«pro« 

in  a  mixture,  of  that  acid  gas  with  hydrogen  and  <>«y™""*^>c  ^ommon^w^ 
acid  gasseS,  the  two  latter  come  to  bear  a  certain  proportion  to  riatic  acid, 
the  former,  they  will  be  brought  within  the  sphere  of  mutual  '^^^^I*  ^***^^fJ' 
Agency^  and  will  reproduce  muriatic  acid.    This  point  appeals,  became  abun-' 
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ftom  my  nperimenl*.  lo  be  altained,  when  the  hydrogen 
oxy muriatic  acid,  lakcii  logelber,  have  the  proporiion  lo 
vit.bothtc»tt  mur'raiic  acid,  of  aboui  1  to35.    The  amonnt  of  the  cbaiiga^ 
V  "  jheinun«i'c  [dcreforg^  which  is  capable  of  being  effected  on  mntiatic  acii 
gas,  electrifted  without  the  contact  of  mercury,  ii  limited  bf 
the  reaction  of  the  evolved  hydrogen  and   oxymuriBtic  acii 
gMsn  on  eacb  oilier,  whenever  they   compoie  a  certain  prt^ 
portion  of  the  mixture.     Thii  proportion  being  nltiined,   «» 
only,  by  continuing  ihe  elecirizatioo,  work  in  a  circle. 
Miiriaiic  acid      It  may  now  be  inquired,  wh^t  ii  the  limliMion  to  the  aclioo' 
•Y«r  mcicury,  of  elecirictiy  on  muriatic  acid  gas,  which  ii  confined  orer  mer- 
cury )     In  this  case  it  wai  snggeated  to  me  by  Mr.  Daltoiii 
who  favoured  me   with  his  presence  at  nioil  of  ibe  expert' 
meni4,  ihat  the  evolved  hydrogen  might  possibly  in  wfne  waf 
prevent  the  effect  from  being  carried  beyond  a  ceitain  amouni. 
Availing  myself  of  this  hint,  I    mixed    thirty    measures  df 
hydrugen  gas  with  400  of  muriatic   acid  gas  in  ill  ordinary 
with  ilmni       itaie,  and  parsed  900  discharge!  through  the  mixture.     It 
1-I3ilii[6  bulk  became  evident  that  the  addition  of  the  hydrogen  bad  pro* 
ii  am  choDgea  ^uced  an   imponanl  diSi^rence  in  the  results  of  the  expeit* 
by  eleciriu-     ments  }  for  the  surface  of  the   mercury,   over   which   ibe  gll 
'  rested,  was  untarnished  after  some   hundred  eiplosioni,  and 

wa*  scarcely  changed  at  the  close  of  the  process.      When  ths 
residuary  ga«,  the  volume  of  which  remained  unaltered,  w« 
anxlyied,  it  was  found  lo  contain  the  same  quuniily  of  muria* 
tic  gas,  as  at  the  outset,  and  neither  more  nor  less  hydrc^eo. 
btcauw  ihe     To  explain  the  avent  of  [bis  modification  of  the  eiperimenti 
wtier^ii'it''     •"'  '**  °^^  theory,  we  may  suppose,  thai,  by  the  action  of  elec 
hyiltogcn  la      Iriclly,  a  particle  of  water  is  decomposed,  and  that  the   atom  of 
icGompote  It  r  oxygen,  forcibly  repelled   from    that    of  hydrogen   with  which 
it  was  aasociBicd,  finds  another  atom  of  hydrogen  uninfluenced 
by  the  electric  fluid,  and  within  the  sphere  of  its  attraction. 
With  this  it  unites,  and  reeomposes  water.      On  Ihe  theory  of 
or  the  muriatic  Sir  H.  Davy,  the  same  series  of  decompositions  end  lecombi- 
^Md\i^t*^'  "*''<"**  i"^?  ^  assumed  to  lake  placa  betweea  the  oxymuriatia 
compoMd,       acid  and  hydrogen*.  It 

■pparent   inconiiMcnry  in    luppniinl 

kinri  10  bt  cfTcctetl  by  the  tamt  meani. 

I   which    ihi    very  iitnc    eleminE*  are 

liy  electric  ditcbarpt,  anJ  ui  ^gain  dliunited 
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It  still,  however,  remaim  lo  be  determined,  what  i«  ihe  Qu;  Whence 
■oorre  of  the  bydrogeo  ga),  which,  iii  a  limited  propotl'onj  |^|!i^','^l,dro, 
is  always  evolved   by  ihe  electrisation  of  inorialic  acid  f    Does  evolved  by 
it  result  from  the  dpcocnpositioQ  of  water,  cxiBltng  ai  ao  ele-     j  ""*y' 
menl  of  ihe  gas  ;  or  from  Ihe  difUDion  of  the  oxymuriatic  acid  »  an  elemeu 
and  hydrogen,    which,  according  to  Sir  H.  Davy"«  view,  com- '°''"e^" '. 
poae  muriatic  acid  ?     The  limitation  to  its  amouDi,  which,  it  ditunisnoT 
formerly  appeared  to  me*,  could  only  be  accounted  for  by  ihc  f'T'l'os-   ft*" 
complete  de*l ruction  of  ihe  water  cotiiained  in  thegiU,  n)ay„;|^nii  af 
now  be  ef|ually  well  eiplaircd,  on  ihe  principle  which    I  have  ""ur.  •^''i  f 
jmt  pointed  oul.     The  fact,  also,  that  no  appreciable  change 
of  bulk  i)  produced  by  the  electrization  of  the  muriatic  acid, 
when  the  presence  of  mercury  ia  eicluded,  is  perhaps  favour- 
able lo  the  new  theory.     For  sinco  equal  measures  of  hydro-  ijtur;  beciuM 
gen  and  otytnurialic  acids  afford   muriatic  acid  wiihout  any  "■=  v'""^ 
condensation  of  volume,  no  alteration  of  bulk  should  result 
from  the  disunion  of  those  elements;  and  the  products  should 
be  equal  measures  of  Ihe  tame  gases.    The  proporlioni,  which 
I  obtained  (itnioUO)   did  noi,   it  must  be  acknowledged, 
exactly  correspond  wiih   tlie  theory;  but  the  diAerence  was 
not  greater,  than  might  naturally  be  expected  from  ihecir' 
Cumstances  of  the  experiment.     That  equal   measures  of  hy- 
drogen and  oxymuriatic  acid    are  really  evolved,  appears  lo 
mc  to  be  proved  by  the  agreement,  wliich  I  have  in    several 
experiments  remarked,  between  the  hydrogen  gas  obtained, 
and  Ihe  cotilraction  of  volume  in  muriaiic  arid  eUcirified  over 
meiciirj-.     Nowihelatter  etfect  of  ihe  process  can  be  explained 
oo  no  other  principle  than  the  absorption  of  oxyrauriatic  acid 
by  Ihe  quicksilver. 
When  muriatic  acid  aad  oxygen  gasea  are  electrified  toge- 
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by  the  ume  if^ncy.  Aieumplct.  ii  may  he  sufficient  st  prfMnt  M 
aan,  that  nitroiu  acid  and  nilroui  ga  ur  generated  \>j  the  actinn  of 
tbedentic  tpirkon  mliturn  of  oiygcnand  nurn(eng»«s;  Bndthat, 
by  the  nine  poweri  iliey  an  igain  resolved  inin  (heir  eicmeott.  IF  (hi* 
«cre  the  prupcr  place,  ic  miglii.  I  ihrnk,  be  rendered  probable  by  loeral 
irtvmenti,  il»i  eleclritit  j.  wUeo  ihui  applied  am  rather  hy  mecliani^al 
colliiiiin,  ibin  byinduciuga  cliaoge  intbt  c'ecuicit  Uitetof  ibeelmieQU 
of  bodici. 
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iher  over  rucrcury,  a  gradual  diminotioD  ensoe*  in  tlieir  batk,* 

and  ibe  mercury  become*  tarniihed,  precisely  at  by  iIks  rnntact 

of  (nymuriatic  acid.     I  tiaTc  lately  eiamined  llic  agency  of 

-  'f?""''^  "^  iliii  proces*   on  a  considerable    quantity    of  iJie    two  gate* 

j».M.  ekcirifi- coofi"<d  in  a  ve»»el,  into  which  they  were  ndmiiled  after 

»d  jioiie,  JiButling  Ji  by  the  air-pump.    The  phenomena,  which  in 

and  I'liy Hill r4-   ^'T  °^  making  the  expenmeni  are  eitremely  deciiive  and 

■bciL.dcu.    intereitiDg,  are  the  production  of  water  and  of  oxymurialie 

acid.    Thafbrmcr,  combining  wilb  a  poriioo  of  the  uudecom- 

poied  muriatic  acid,  is  deposited  in  drops  upon  the  inner  suF' 

face  of  Ibevessel,  in  the  slate  of  liquid  muriatic  acid.  When 

the  stop-cock,  uhicb  confines  the  gases,  is  opened  onder  i 

cury,  a  quantity  of  that  melal  rushes  in,  and  has  iis^urfaca 

initaolly  tarnished.     Besides  this  lest  of  the  produclion  of  oxy 

tnuridtic  acid,  iu  pretence  is  rendered  unequivocal  (atier  ab> 

•orbing  the  uodecomposed  muriatic  acid   by  a  few  dri^  of 

warer),  boih  by  its  smell,  and  by   in  effect  in  discharging  the 

colour  of  htnius  paperf-. 

"^m^^"        "^^^  reaolis,  it  will  bo  found,  may  be    fecondleO    with 

■>tli«  theory,  either  theory.    According  to  the  one  which  has  been  cam* 

The  Bxigta       monly  received,  the  oxygen  unites  with  the  real  acid  of  mu- 

with  the  muri-  ^'^'ic  gas,  which  becoming  oKymuriatic  acid.  depoitU  waier. 

■lie  acid  in d     On  Sir  H.  Davy's  view,  the  oiy gen  unites  with  the  hydrogen 

tiiid  ~ot  VM  "^  '''^  muriatic  acid,  and  compotes  water,  while  the  oxy  muriatic 

oiji^n  nay      acid  is  merely  an  educl.     i  am  nol  aware  of  any  refinemcnl  of 

faydrann  •*     ""*  process,  by  which  ihe  value  of  these  two  eaplanaiions  can 

one  af  ihc       be  Compared.     Something,  however,  would  be  gained  by  a  pie- 

mur^icid  ind  "^''^  determination  of  the  proportions,   in   which  the  Iwo  gases 

firm  icttitr,       saturate  each  other.     For  since,  on  Sir  H.  Davy's  theory,  mu- 

J^''    ..  P*^' riatic  acid  contains  half  its  volume  ot  hydrogen  gas,  two  mea- 

diKntiKHl   u  niretof  which  are  known  to  be  saturated  by  one  of  oxygen, 

thr  other  prin* 

^''  •  PliiL  Trial.  1800,  p.  I9S. 

t  Thot«  who  with  (□  repeat  ihii  npecimeiii  nrril  nol  be  df  trrred  by 
(h«  ippreheiuiun  of  the  libour  atlending  ii  ;  for  3  or  400  iliichirgeti 
fr«in>  Leyden  jar  of  nioder3(etiie,a[e(ufficient  to  occuioa  i  diitiiut 
precipilstion  of  Dioiiiure.  Wliea  a  miiture  of  otygea  and  muriatic 
acid  jiMiis  even  lutleml  TO  (linil  ovet  mercury,  a  ^idiial  contractian 
of  volume  lakei  place;  the  tnurjiiic  acid,  if  in  proper  proportioDi 
colitely  diuppein ;  inrt  calomel  it  depoiited  upon  the  surface  of  lb* 
flaMTcueli  bul,iiitluicue,  theKisnoviublcptoduCTionof  moistui*. 
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It  follows  that  muriatic  acid  g^s  should  be  changed  Into  oxj- it  may  be  of 
muriatic  by  one-fourth  of  its  bulk  of  oxygen.     According  to  ^*[^^® 
Gat  Lussac  andTHENARO*>  three  measures  of  muriatic  acidasceruin  the 
should  condense  one  of  oxygen  (or  only  one-third  their  bulk)^  proportioM  of 
and  should  form  two  oieasures  of  oxymuriatic  acid.     Hitherto,  mur.  acid  §u 
I  have  not  been  able  to  satisfy  myself  respecting  the  true  pro-  which  form 
portions  of  oxygen   and  muriatic  acid  gases,  that  are  capable  tnuthit  has   * 
of  being  united  by  electricity  5  for  though  I  have  made  several  not  yet  been 
experiments  with  this  view,  they  have  not  agreed  in  yielding     ^     * 
similar  results.    The  condensation  of  a  part  of  the  undecoro- 
posed  acid  by  the  water,  which  is  formed  during  the  process, 
will,  probably,  indeed,  always  be  an  impediment  to  our  learning 
these  proportions  exactly.     The  fact  is   chiefly  of  value,  as  it 
afibrds  an  example  of  the  production  of  oxymuriatic  acid  under 
tlie  simplest  possible  circumstances ;  and  as  it  shews  unequivo- 
cally ihat^  under  such  circumstances,  the  visible  appearance  of 

■ 

oioistore  is  a  part  of  the  phenomena, 
Manchester,  Jan.  6,  1812. 
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•  ■ 

Experiments  on  Putrefaction,     By  John  Manners,  3/. -D.  q/* 
Philadelphia,     In  a  letter  from  the  Author, 

To  Mr,  Mcholson, 

SIR, 

FROM  reading  a  paper  upon  the  vinous  and  putrefactive  Whether  oxy- 
fermentation  by  Gay  Lussac,  in  a  late  number  of  >'0"r  ^*^ ^^p^^^'^ 
"  Philosophical  Journal,"  in  which  the  author,  according  to  the  faction, 
general  opinion  of  chemical  philosophers,  contended  that  the 
access  of  atmospheric  air   or  oxygen  gas,  was  a  sine  c/ua  non 
of  the  process,  I  vnas  induced  to  institute  the  following  exiieri* 
ments  on  put n faction,  by  which  1   have  proved  (as  I  conceive) 
beyond  I  he  possibility  of  exception,   that  oxygen   is  not  only 
onessentinl  to  the  putrefactive  fermentation,  but  has,  when  in 
actual  contact  with  the  putrefying  substance,  no  influence  on 
that  process. 

•  Mcmoirc8d*Arcuell,  ii.  217. 

Vol.  XXXIV.— No.  156.  •    E  I  secured 
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The  water 
containeil  no 
oxygtm. 


Remarks  na 
tudiometf/. 


Motailar  fleth      I  secared  some  fresh  muscular  flesh   (a  portion  of  Iamb)  in 
vrat  iocMed   jjj^  bottom  of  a  glass  jar,  and  invcrteJ  it  over  distilled  water, 

in  tir  auoYe  "        ^     ' 

dittilled  water,  observing  that  the  water  within  the  jar  was  precisely  on  a 

level  with  that  which  was  esternal ;  that  any  absorption  of 
either  of  the  components  of  the  intercluded  atmosplieric  air, 
miglit  be  noted  by  a  corresponding  absorption  of  water  within 
the  jar. 

Fahrenhcifs  thermometer  stood  at  JCP.  At  which  tempera- 
ture it  was  kept  during  the  experiment. 

I'hat  the  distilled  water  was  perfectly  free  from  any  oxygen 
gas,  I  proved  by  Mr.  Du8seu*s  method  :  viz.  I  tinged  a  portion 
of  the  snme  water  with  litmus,  and  passed  nitrous  gas  through 
it,  which  Dr.  Priestley  proved  would  combine  with  the  oxygen, 
and  be  converted  into  nitric  aeid,  wUich  would  change  the 
litmus  red.  Dr.  Thompson  says,  however^  that,  this  ia  not  a 
critical  test,  and  that  the  litmus  will  not  bq  charged  onleis  there 
be  an  unusual  quantity  of  oxygen  gas  pre^nt. 

Upon  the  discovery  of  this  property  of*  nitrous  gas,  by  Dr. 
Priestley,  he  founded  the  first  eudiometer,  which  has  been  since 
mproved  by  Falconer,  Fontana,  Cavendish,  Ladriani,  Magellan, 
R'iron  Von  Humboldt,  Engenhaosz,  Dal  ton,  and    Gay  Lussac, 
and  contributed  so  much  to  extend  the  bounds  of  philosophical 
knowledge.     Before  this  important  era,  the  only  eudiometer 
in  the  hands  of  the  philosophers,  was  a  sparrow,  a  mouse,  or  a 
taper.    Since,  however,    others    have  been  devised ;  as  the 
sulphuret  of   iron  by  Scheele,  the  liquid  hydro •lolphuret  of 
potash  by  De  Marti,  the  rapid  combustion  of  phosphorus  by 
Humboldt  and  Seguln,  the  slow  combustion  of  phosphorus  by 
fierthoUet,  the  green  sulphate  and  muriate  of  iron  impr^;nnted 
with  nitrous  gas  by  Davy,  and  the  detonation  of  hydrogen  gas 
by  Volta. 
The  jar  remaii^ed  three  days,  during  which   time  the  flesh 
changir'^nThe  ^^^  undergone  the  putrefactive  process,  as  was  evinced  by  the 
inctnded  air      ofFecisive  odour  emitted.     But  at  no  time  could  I  observe  any 
absorption  of  water  within  the  jar :  except  where  there  was  a 
corresponding  reduction  of  atmospheric  temperature,  and  in 
consequence  a  condensation  of  the  intercluded  air.      But  Dr. 
Priestley,  in  a  similar  experiment,  found  a  small  augmentation  of 
nir  within  the  jar  ;  as  I  have  in  subsequent  experiments. 
The   confined    air   was  analysed  with  the  eudiometer   of 

Humboldt^ 


The  putrefac 
ti«B  made  no 
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Humboldt,  but  not  found  to  differ  from  atmospheric  air  in  the 
proportion    f  its  oxygen  and  nitrogen. 

The  state  of  the  harometer,  however,  was  not  attendeti  to  in 
thiss  experiment,  which  renders  it  liable  to  exception.  Neither 
did  Dr.  Priestley  attend  to  the  stoteof  the  barometer  in  his 
experiments,  or  if  he  did  ht?  omitted  to  mention  it. 

I  repeated  this  experiiiienl  over  mercury.     The  thermometer  Repetition  of 

8S  before  stood  at  70,  nnd  Uie  barometer  at  20-1  inches.     The- ^**' "P*^"' 

'  ^  ^      nient  over 

experiment  was  continued  three  days,  when  the  putrtfactive  mercury ;  with 
fermentation   had  i?iken  plncc,  as  was  evinced  by  the  odour  "^  absorption, 
emitted :  but  there  was  at  no  time  any  absorption  of  mercury 
within  the  jar.     Upon  examining  the  included  air  with  the 
eudtoroeter  it  was  not  found  to  diller  from  ntmo«phericair. 

But  to  magnify  and  render  more  conspicuous  any  absorption.  The  same  re- 
in consequence  of  a  diminution  of  tlie  included  atmospheric  ^gerem"     ' 
air,  by  tiie  combination  of  its  oxygen  with  the 'animal  matter,  1  mercurial  ap- 
invented  an  instrument  which  I  shall  now  describe.  paratu», 

I  took  a  cylindrical  bottle  perfectly  transparent,  and  put  half 
a  pound  of  ron&cular  flesh  (a  portion  of  the  diaphram  of  a 
bullocic)  in  the  bottom  of  it  and  secured  it  there.  The  fle^h 
was  taken  while  warm,  and  cooled  under  mercury  to  prevent  the 
access  of  air.  To  the  bottle  was  adapted  a  cork  which  wA  per- 
forated, and  a  bent  tube  passed  through  the  perforation,  the 
other  end  of  which  was  hermeticnl)y  sealed.  Some  mercury 
was  then  put  into  the  bottle — the  bottle  corked  and  made 
perfectly  air-tight  by  ioting  and  sealing — the  bottle  was  now 
inverted.  The  mercury  filled  about  two  inches  of  the  neck  of 
the  bottle,  and  was  made  to  pass  up  the  glass  tube  by  heating 
it«  and  expanding  the  air,  and  thus  expelling  a  portion  of  it  to 
a  proper  distance.  In  this  situation  the  bottle  was  put  to  rest 
in  a  fixed  position.  A  thermometer  was  included  within  the 
bottle  in  order  to  note  the  temperature. 

The  bottle  and  curved  tube  in  some' measure  represented 
Mr.  Leslie's  Diflforential  thermometer.  Hie  barometrical 
influence  was  perfectly  excluded.  And  as  variations  in  the 
temperature  equally  affected  both  the  air  included  in  the  tube, 
and  that  in  the  bottle,  it  is  exident  that  thermonietrica!  influence 
conld  not  afl'ect  the  experiment.  To  the  tube  was  adr^pled  a 
graduated  scale,  which  would  mark  any  rise  or  fall  of  mercury 
in  the  tube.  . 

E  2  Now 


Putrefactioa 
effected 
without 
of  air  : 

in  carbonic 
acid  gas 


and  ia 
Iiy«lra2;ea  gas. 


rise,  aiid  continued  (o  r 
wliich  prcHcis  thai  (liert 
IHifrecyiiig  subslance. 
stood  at  (X),  durittg  lije 
constructed  and  may  t 
gasometer. 

As  from  all  tbese  ci 
gas  wan  absorbed  by  the 
exclude  the  ain*<osiiieri« 
by  the  foliowiiigr  experi 

I  put  some  tresh  cue; 
cury<^plaoed  it  hi  t'oe  \ 
bonic  add.  fa  tbh  siti 
e4d  of  which  period  thi 
|iutre£Ktive  fenneuUti< 
excluded,  lliough  Sir 
the  latter  from  actual  e: 
pom-ers  of  (ixfid  air.  T 
ttbodaf  70. 

But  as  my  object  w 
bonic  acid  cx>iitaiuf  that 
not  ioi})ossit3ie  but  tha 
portiou  of  the  oxygen  fi 
into  cai  bonic  oxyde  :  ai 
oerfain  oilier  nieiak. 
every  circujnstiurv  nsN 
Ijr   tarlimii:  iui>!   jm*  : 
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I  took  an  eiglit  ounce  pliial  and  pot  six  onnccs  of  fresh  beef  Repetition  of 
(a  portion  of  the  diaphram)  in  ihc  bottom  of  it,  and  secured  ii  '^^*  "P<>; '- 
there.     In  procuring  this  be^f  I  was  so  carefu]  as  to  go  to  tbefjeithdoxlv 
botcher's  myself,  and  have  it  cut  off  the  moment  the  animal  was  furroun.kd  or 
dead.     Upon  tbn  meat  while  thus  worm,  and  not  affected  by  mercury. 
external  air,  I  placed  a  colamn  of  mercury,  by  filling  the  phial     • 
with  that  floid.     Tl)e  phial  was  corked,  and  to  the  cork  was 
adapted  one  leg  of  a  syphon,  which   perforated  the  cork,  all 
which  was  made  perfectly  air  light  by  luting  and  sealing. 
.  The  syphon  was  filled  with  noerciiry  completely,  and  passed 
into  the  mercurial  cistern.    Over  this  was  placed  a  glass  vessel 
filled  with  mercury  and  inverted,  in  order  to  collect  any  gas 
that  thoald  come  over. 

That  there  was  now  a  complete  column  of  mercury  from  the 
meat  to  the  top  of  the  vessel  inverted  in  the  cbtern.  My  object 
in  the  Jirsi  place,  was  to  prove  by  the  first  phial  containing  the 
meat  oofered  with  a  column  of  mercory^  whether  potre&ctioo 
eocJd  take  place  in  that  situation  where  the  possible  acceu  of 
air  was  cut  off  by  the  mercury.  My  object  with  the  sypboo 
and  other  apparatns  was  to  collect  and  to  examine  the  products, 
if  potrefiu:tion  should  proceed  :  the  thermometer  stood  during 
this  experiment  at  JCT. 

In  about  three  days  the  putrefactive  process  was  evidently 
going  on. 

These  experiments  were^sofficient  to  satisfy  me,  that  atmos-  ConcIuwoD. 

....  '         r     f         \^  •  .•   •  »  .        That  oxygen  it 

pheric  air  or  oxygen  gas,  is  so  far  irom  l)eiiig  essential  to  putre-  „eiii,er  c»en- 

faction,  that  it  has  no  influence  on   that   process  where  it  lias  tial  :<>.  nor  hat 

free  access  to  the  putrefying  subsrance.     These  *»P**rinient5  j^^^^^  *°.  "f^^,. 

have  since  been   repeated  and  confirmed   by  my   friend  Dr.  tioni 

Mitchill  at  my  request. 

Therefore  I  am  disposed  to  believe,  that  putrefaction   must  J| ■" '^|?^  *^ '■ 
depend  on    the  destruction  of    the  equilibrium  of  attraction:-,  (^^oges  m  the 
which  in  the  living  state  of  animals  exists  among  xXw"  ilemtnlanf  ;«1^5timcu 
principles  of  which  they  are  com  prosed,  by  the  loss  of  viiu/itif  : 
by  which  new  attractions  are  i\ii)c(l  into  action,  and  new   com- 
tinations  and  decompositions  tnke  place. 

My  next  object  was  lo  examine  the  products  of  putrefaction  proftucti  of 
which  had  taken  place  without  extrinsic  oxygen.  putreficiion 

The  ^first  product  was  a  bloody  sfrum,  Serom. 

The  second  was  a  transparent  gai,  possessing  the  tfanxparemy,  Gat. 
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EziminAtion 
of  the  }!a« 
from  putrefac- 
tion; 


by  litmus 
and  acid ;  UQ 
rhaoge. 


by  turmeric  ; 
DO  change. 


The  gu  was 
not  absorbed 
by  water. 


by  sulphate 
of  copper  ( no 
ehange. 


by  carbonic 
acid  gas ;  no 
change. 


glasticily,  dilalibiiiiy ,    compressibility,  aod    other  mecbanlcal 
properties  of  atmospheric  air. 

As  the  gaseoas  products  of  putrefaction  had  never  been  col- 
lected and  chemically  examined,  1  thought  it  an  object  of 
importance  to  give  it  a  careful  and  crit'ual  analysis. 

I  therefore  proceeded  to  examine  it  in  the  following  man- 
ner. 

As  it  has  been  the  unanimous  opinion  of  chemic^  philoso- 
phers, who  have  written  u)X)n  the  subject,  that  ammonia  \% 
generated,  and  is  the  principal  product  of  patrefactioo^  I  first 
tested  tor  that  substance. 

1st.  By  passing  a  piece  of  litmus  paper y  reddened  hymnegar^ 
into  a  vessel  about  half  filled  with  this  gas  over  mercory— no 
change. 

2d.  Some  of  the  gas  was  passed  through  an  infusiom  rf  Hi" 
mus  reddened  by  vinegar— no  change. 

3d.  1  filled  a  vessel  with  mercury  over  the  mercurial  bath, 
and  displaced  about  half  of  it  by  passing  up  ao  infiuioo  of 
litmus  reddened  by  vinegar.  After  which  I  passed  op  the  gas, 
ivhich  was  somewhat  absorbable^  until  it  was  strongly  impre^ 
nated  with  it,  and  had  accumulated  in  the  top  of  the  vessel- 
no  change. 

4th.  5th.  and  Oih.  I  tested  it  with  turmeric  in  all  the  three 
ways  in  which  litmus  reddened*  by  vinegar  was  used — no 
change. 

7th.  I  passed  up  a  piece  of  wet  sponge  by  means  of  a  wire, 
but  there  was  no  perceptible  absorption  of  the  gas  by  the  water 
contained  in  the  sponge. 

8th.  I'he  sponge  was  withdrawn  and  washed  in  a  solution  of 
sulphate  of  copper — no  change. 

9th.  J  passed  up  a  solution  of  sulphate  of  copper  into  a 
vessel  filled  with  mercury,  over  the  mercurial  cistern  until  it 
was  two  thirds  displaced  by  the  solution  of  copper.  I  theu 
passed  up  the  gas  until  the  solution  was  strongly  impregnated 
with  it  and  it  iiad  accumulated  iu  the  top  of  the  vessel — do 
change. 

10th.  Carbonic  acid  gas  was  pasfed  up  into  a  vessel  contain- 
ing this  gas.  No  chemical  change  (except  with  Mr.  Berthollet 
we  call  the  admixtoro  of  gases  chemical  dissolution,)    The  car- 


bonic 
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boDic  acid  produced  an  augmentaiioo  in  the  bulk  of  the  gasea 
proportional  to' its  quantity* 

11th.  Muriatic  acid  gas  was  passed  up  into  a  vessel  filled  nor  hj  mori- 
with  gas  over  mercury — no  change.  *!**^        ^*** 

These  experiments  were  abundantly  sufficient  to  prove  that 

there  was  no  ammonia  in  the  products  of  putrefaction,  at  least 

where  it  lakes  place  without  the  influence  of  external  causes. 

Secondly,  I  tested  it  for  oxygen  in  the  following  manner.  Tried  by  phos- 

A     .  /.     1        1  t         .  ,  /-n    ,l»honi»;no 

1st.  A  piece  of  phosphorus  was  passed  up  into  a  vessel  tilled  combusiiou. 

with  this  gas  and  standing  over  mercury.    The  phosphonis  * 

was  fused  and  became  perfectly  fluid,  floating  upon  the  surface 

of  the  mercury,   by  pouring  boiling  water  upon  the  vessel. 

But  there  was  not  the  slightest  appearance  of  combustion. 

2d.  fFater  was  now  passed  into  the  same  vessel^  which  was 
taied  for  phosphoric  acidhy  iitmus'^no  change. 

3d.  Nitrous  gas  was  passed  into  a  vessel  filled  with  this  gas  by  nitrons 
over  mercury — no  change,  except  in  the  bulk  proportional  to  J*y^^  '""' 
the  gas  added, 

4th.  Water  was  now  passed  up  into  the  same  vessel  and 
tested  for  nitric  acid  by  litmus— no  change. 

5th.  A  mouse  was  passed  into  a  vessel  of  this  gas  which  by  a  mouse, 
instantly  died. 

These   experiments    were    deemed  sufficient  to  prove  the  Concluiion;  no 
nonexistence  of  oxygen,  wSu*"  ^^' 

Thirdly,  It  was  now  tested  for  sulphuretted  hydrogen, 

1st.  A  piece  of  silver  was  placed  in  a  vessel  of  this  gas  which  Silver  shewed 
was  »o/  blackened  or  converted  into  a  sulphuret  when  with-?°?"P 
drawn.  A  piece  of  silver  was  also  kept  in  water  higlily  impreg- 
nated with  this  gas,  and  one  was  placed  at  the  end  of  the  tube 
from  which  the  gas  was  disengaged,  and  with  the  same  result, 

2d.  The  gas  was  passed  through  a  solution  of  nitrate  of  silver  Nitr.  of  sU.  n« 
— no  change.  change. 

3d.  A  vessel  was  filled  with  mercury  over  the  mercurial 
cistern,  and  displaced  by  passing  up  a  solution  of  nitrate  of 
stiver  until  the  vessel  was  half  filled  with  it.  After  which  the 
gas  was  permitted  to  pass  up,  as  it  was  disengaged  from  the 
putrefying  substance  through  the  mercury,  and  through  the 
solution  of  silver,  until  it  was  strongly  impregnated  with  it  and 
had  accumulated  in  the  top  of  the  vessel— do  change. 

4th. 
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Acet.  of  lead 
no  change. 


Concliuion. 
No  sulph. 
hjdrng.  wu 
formed. 
3/  litmus. 


and  hy  time 
witcr 


and  then  an 
acid* 

The  gas  proT' 
ed  to  be  car- 
bonic. 


4tb.  A  solatioD  of  at^tate  of  lead  in  the  sapie  manner  at 
experiment  2d— no  change. 

5ih,  A  solution  of  acetafe  of  le-nd  was  impregnated  with  this 
gas  in  the  same  manner  that  nitrate  of  silver  was  in  experi- 
ment 3 —no  change. 

These  tests  were  sufficient  to  prove  that  no  sulphuretted 
hydrogen  was  formed. 

Fourthly,  I  tested  it  for  carbonic  acid, 

1st.  2d.  and  3d.  By  Htmus  in  all  three  of  the  ways  in  which 
litmus  reddened  by  vineger  was  used  for  ammonia— reddened. 

4th.  I  filled  a  vessel  with  mercury  over  the  mercurial  bach, 
and  passed  up  a  quantity  of  lime  water,  after  which  I  pasted  up 
the  putrebcent  gas. — The  lime  was  precipitated, 

5th.  The  precipitate  effervesced  with  the  oxalic,  sulphuric, 
nitric,  and  muriatic  acids. 

Consequently  the  gas  is  carbonic  acid  :  Probably  holding  a 
foetid  oil  (or  some  of  the  animal  matter)  in  solution  to  which 
it  owes  its  ofiensive  odour. 

From  the  six  ounces  of  animal  substance  I  have  already  oq1« 
lected  IQO  cubic  inches  of  this  gas. 

I  am>  dear  Sir, 

Your  obedient  servant, 

JOHN  MANNERS. 

Philadelphia,  Oct.  \2th,  1812. 


XII. 


Of  the  excellent  Qualities  of  Coffee,  and  the  art  of  making  it  in 
the  highest  perfection.  By  Benjamin,  Count  of  Ruhpord, 
F,  R.  S,  ji bridged  from  his  \8th  Essay,  published  in  Lon* 
don,  1612. 


Praiiei  of 
coffee. 


THE  Count  begins  his  Essay  with  an  culogium  on  coffee. 
He  celebrates  it  as  uncommonly  agreeable  in  its  faste^ 
salubrious  in  its  effects,  and  producing  exhilaration  which  lasts 
many  hours,  and  is  not  followed  by  sadness,  languor,  or  debi)ily* 
The  glow  of  health,  tlie  consciousness  of  increased  vigour  of 
mind  it  affords,  and  the  uniform  experience  of  many  able,briU 
liaot,  and  indefatigable  men  of  the  first  talents  in  its  favour — are 

amopg 
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among  the  topics  on  which  the  animated  writer  dwells  in  his 
praises  of  this  most  delightful  vegetable.  He  acknowledges 
his  own  obligation  to  its  powers,  and  society  will  admit  that  a 
more  cogent  instance  could  scarcely  have  been  adduced  in 
support  of  his  argument. 

But  there  is  no  culinary  process  so  uncertain  in  its  results  as  The  goodne« 
that  of  making  coffee.     The  same  mateiials,  in  the  same  pro-  ^ep^nd*  er^at- 
portions>  shall  produce  good  or  bad  coff<^  according  to  the  ly  on  jet  pre- 
management.     If  the  jieculiar  aromatic  flavour  of  coffee  be  P*"^**"*  • 
dissipated  and  lost,  its  exhilarating  quality  is  gone,  and  all  that 
would  have  made  it  vilfiiable.     To  prepare  it  as  it  ought  to  be 
done,  is  the  object  fiftbe  Essay  before  us. 

Great  care  must  be  taken  not  to  roast  coffee  too  much.  Particularly 
As  soon  as  il  has  acquired  a  deep  cinnamon  colour,  it  should  l)e  *  *  roatnnf. 
taken  from  the  Are  and  cooled  :  otherwise  much  of  its  aromatic 
flavour  will  be  dissipated^  and  its  taste  will  become  disagreeably 
bitter. 

In  some  parts  of  Italy,  cofiee  is  roasted  in  a  thin  Florence  This  is  bett 
flask,  slightly  closed  by  a  loose  cork,and  held  over  clear  burning  *7J^°i^"** 
coals  with  continual  agitation.  No  vapour  issues  from  the 
cofiee  sufficient  to  prevent  the  progress  of  its  roasting  from 
being  clearly  seen.  The  Count  has  adopted  this  process  by 
using  a  thin  globular  vessel  of  glass,  with  a  long  neck,  which  he 
closes,  when  charged,  with  a  long  cork,  having  a  small  slit  on 
one  side,  to  allow  the  escape  of  the  vapours,  and  projecting  far 
enough  out  of  the  neck  to  be  used  as  a  handle  to  turn  the  vessel 
round,  while  exposed  to  the  heat  of  a  chafing  dish  of  coals. 
This  vessel  is  laid  horizontally,  and  is  supported  by  its  neck  so 
as  to  be  easily  turned  round  ;  which  may  be  done  without  the 
least  danger,  however  near  the  coals,  provided  the  glass  be  thin, 
and  kept  constantly  turned. 

In  order  that  the  coffee  may  be  perfectly  good,  and  very  high  Intmictioiw 
flavoured,  not  more  than  half  a  pound  of  the  grain  should  be  ^''yo**^"** 
roasted  at  once  \  for  when  the  quantity  is  greater,  it  becomes 
impossible  to  regulate  the  heat  so  as  to  be  quite  certain  of  a 
good  result.  The  progress  of  the  operation,  and  the  moment 
inost  proper  to  put  an  end  to  it  may  be  judged  and  determined 
with  great  certainty  ;  not  only  by  the  changes  whith  take  place 
in  the  colour  of  the  grain ;  but  also  by  the  peculiar  fragrance 

which 
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which  will  tlrit  begin  to  be  diffused  by  it  when  it  is  nearlj 
roasted  enough, 
fj^^"  *^'"''        ^^  o'ffeo  in  powdci  be  not  defended  from  ihe  alr,it  soon  loses 
nicdiatciy  after  '^^  ^'^tvour  and  becomes  of  liltlc  value  ;  and  the  liquor  is  never 
f  oa^tiug.  in  such  high  perfeciion  as  tvhen  the  coffee  is  made  immediately 

nfier  the  grain  is  roasted.  This  fact  is  well  known  to  those  who 
are  accustomed  to  coflee  in  countries  where  the  use  of  it  is  not 
controlled  by  the  laws  3  and  if  a  government  be  serioiisly  dis- 
posed to  encourage  the  use  of  coffee«  the  Count  ccnMdert  it  as 
indispensable  that  individuals  should  be  permitted  to  roast  it  in 
their  own  houses.  '  But  as  the  roastusg  ofU^  grinding  of  coffee 
coffee  must  be  ^s^^,es  up  considerable  time,  the  author  desqqbes  a  contrivance 
carefully  pre-  of  a  canister  to  keep  it  in,  which  has  a  doable  coveir.  This 
vessel  is  a  cylinder  of  tin,  having  a  sliding  piston  wiihiD,  of  the 
same  material,  formed  like  the  cover  of  a -box,  but  having 
several  slits  in  its  sides,  by  which  they  are  sprung  outwards  and 
cause  it  to  retain  its  place  in  the  cylinder  with^  considerable 
force.  The  piston,  being  pressed  down  upon  the  coffee  retains 
it  and  defends  it  from  the  air,  while  the  same  object  is  more 
completely  secured  by  a  common  well  fitted  cover  at  top.  It 
may  be  here  remarked — that  this  kind  of  canister  has  the  advan- 
tage of  confining  the  article  without  including  any  air  in  the 
same  space,  except  what  tnay  be  diffused  between  the  particles ; 
—but  that,  with  this  exception,  a  well-corked  bottle  or  other  fit 
vessel  may  answer  the  same  purpose. 
Prepsration  of  After  giving  instructions  for  roasting  the  coffee  and  keeping 
the  l)ev^ag«  j^  f^^  ^^^  when  ground,  the  preparation  of  the  liquor  constitutes 
the  next  subject  of  inquiry.  Why  this  should  be  so  uncertain 
can  only  be  explained  by  reference  to  the  circumstances  on 
wiiich  those  qualities  depend  which  are  most  esteemed  in 
coffee. 
A  pecnliar  Boiling  hot  water  extracts  from  coffee  which  has  been  pro- 

aromatic  sub-  peily  roasted  and  ground,  an  ardmatic  substance  of  an  exquisite 
•cancc  eitract-  -  i-.i  ...1  ^ 

rd  by  boiling  flavour,  together  with  a  considerable  quantity  of  astringent 

^^^^r,  matter  of  a  bitter,  but  very    agreeable    taste  ;  but    this  aro- 

matic substance,  which  is  supposed  to  be 'an  oil,  is  extremely 
volatile  i  and  is  so  feebly  united  to  the  water  that  it  escapes 
into  the  air  with  great  facility. 

r^l  *   d         '^  ^  ^"P  °^  *^^  ^^^^  ^^  coffee  prepared  in  the  highest  per- 
flits  off.   fection,  and  boiling  hot,  be  placed  on  a  table  in  the  middle  of  a 

room. 
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room,  and  suffered  to  cocjI,  it  will,  in  cooling,  fill  the  foom  with 
its  fragrance  ;  but  the  coffee,  after  ha\irg  become  cold,  will 
be  found  to  have  lost  a  great  deal  of  its  flavour.  If  it  be  again 
heated,  its  taste  and  flavour  will  be  still  farther  impaired  ;  and 
after  it  has  been  heated  snd  ctwlcd  two  or  three  times,  it  will 
be  found  »o  be  quite  vnpid  and  disgusting. 

The  fragrance  diffused  through  the  air  is  a  proof,  that  the  Upon  thif  the 
coflbe  has  lost  some  of  its  most  volatile  parts;  and  as  that  liquor  "^lU'^^j  "^ 
is  found  to  have  lost  its  peculiar  flavour,  and  also  its  exhilarating  pcnds. 
quality,  it  is  inferred,  that  both  these  qualities  must  undoubtedly 
depend  on  the  preservation  of  those  volatile  parts  which  so 
readily  escape. 

If  the  liquid  were  perfectly  at  rest,  the  particles  which  could  It  wcmld  not 
escape  fromjts  surface,  would  be  incomparably  less  in  quantity,  f^'^{|^^*i^^  |J^ 
than  would  escape  by  agitation,  which  would  continually  pre- do  agitation. 
lent  new  portions  of  the  fluid  to  the  air.     But  all  fli^ids,  while 
heating  or  cooling,  by  partial  communication^  are  known  to  be 
agitated  ;  a  fact  long  and  .well  known,  but  particularly  ex- 
plained and  insisted  upon  by  our  author,  in  many  of  his  valuable 
works,  and  which  he  again  perspicuously  and  familiarly  explains 
in  the  present  essay.     His  object  is  to  indicate  by  what  means 
the  beat  of  the  liquor  may  be  uniformly  kept  up  in  all  its  parts  : 
for  the  consequence  being,  that  the  parts  will,  in  those  circum- 
stances, be  at  rest,  the  motions  by  which  the  aromatic  parts 
might  have  been  dissipated,  will  not  take  place. 

By  pouring  boiling  water  on  the  coffee,  and  surrounding  the  Agitation  may 
containing  vessel  with  boiling  water,  or  with  the  steam  of  boil-  ^  Surround- 
ing water,  the  coffee  itself  will  be  kept  permanently  at  the  same  ing  the  ve»fe{ 

heat,  and  will  i  ot  circulate,  or  be  agitated.  ^"^^^  *^'^»"^ 

•  '  °  water  or 

The  Count  observes,  that  from  the  well -known  fact,  that  steam, 
boiling  water  is  not  the  most  favourable  for*  extracting  the  ^.^^*''r*l"''** 
saccharine  parts  from  malt  in  brewing,  be  was  induced  to  try  a  ^ater. 
lower  temperature  than  tfie  boiling  heat  in  making  coffee 5  but 
the  coffee  did  not  prine  so  good.      The  cold  infu&ion  of  coffee, 
which  he  also  tried,  was  of  very  inferior  quality. 

*  I  have  always  un<Icr.<;tood,  that  the  temperature  of  boiling  is  no 
otherwise  ezceptiooahlc  in  brcwinf^,  than  because  it  make9  a  pudding  ; 
which  phrase  denotes,  that  the  grains  are  reudered  so  adherent  to  each 
other,  by  the  sudden  an^l  complete  extrication  of  mucilsge|  that  thm 
wort  cannot  run  off— N. 

Tht 
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One  pOQo^of 
cofleewiU 
Make  56  mpt. 


k  nmst  be 
iocly  |;roMid. 


JL  coute  op 
cmli 


The  oommoQ  The  oommoD  method  of  boiling  coffee  id  a  coflRfe  por»  » 
waltKullud  ■**^'*^'^  ccoDonaical  nor  iiidicioas.  A  large  quantity  of  the  ma- 
terial is  wasted  in  this  method,  and  more  than  half  of  the  aro- 
matic parts,  to  essenlial  to  its  good  qaalities^  are  loat. 

One  poQiid  of  good  Mocha  cofibe,  which*  when  properlj 
roasted  and  groond,  weighs  only  foorteeu  ounces^  wiU  make, 
hy  proper  mans^ement,  fifty-sis  foil  cops  of  the  very  b^  coffee 
that  cai^  be  made. 

If  it  l>e  not  ground  finely,  the  sarfiK:es  of  the  particles  only 
will  l>e  acted  upon  by  the  hot  water,  and  the  waste  will  be 
▼ery  great,  from  the  larg^  proportion  of  cofifee  left  in  the 
grounds. 

The  size  of  a  coffee  cap  in  England  asoally  answers  to  S^ 
cubic  inches,  but  the  Count  considers  the  giU  measwreta^ 
proper  standard  for  a  cup  of  coffee,  which  he  therefore  adopts. 
This  will  fill  the  former  cup  to  seven-eighths  of  its  capacity, 
and  a  quarter  of  an  ounce  of  grouiul  coffee  will  be  fully  suffi- 
cient to  make  a  gill  of  the  most  excellent  coffee. 

It  is  well  known  to  chemists,  tliat  any  solvent  already  in  part 
charged  with  a  substance  intended  to  be  taken  up^  will  be  lesa 
disposed  than  before  to  take  op  any  additional  quantity';  and 
upon  this  is  founded  the  process  of  percolation  or  straining, 
as  is  practised  in  brewing  and  other  arts,  and  has  beeu  for  some 
time  recommended  and  used  in  making  coffee.  To  this  the 
Count  gives  his  approbation.  He  finds,  by  experience,  that 
the  stratum  of  ground  coffee  \o  be  laid  upon  a  perforated 
metallic  bottom  of  a  vessel  or  strainer,  ought  to  be  al>out  two- 
thirds  of  an  inch  thick,  and  to  be  reduced  by  pressure  by  a  pis- 
ton or  flat  plate  of  metal  (after  levelling  it)  to  less  than  half  an 
inch.  From  the  data  he  infers,  by  a  chain  of  observations,  that 
if  the  height  of  a  cylindrical  vessel  or  strainer  be  taken  con- 
stantly at  5^  inches,  the  diameter  of  its  bottom  must  be — To 
make  J  cup  of  coffee  =  \\  inch— 2  cups  =  2  J — 3  or  4  cups 
=  2j— 5  or  6  =  2\^7  or  8  =  4—9  or  10  =:  4-i — 1 1  or 
12  =  5. 
These  strainers  are  to  be  suspended  in  their  reservoirs  orves- 
rctervoir.  and  sels  for  containing  the  coffee,  and  tiie  whole  included  in  another 
vessel  called  the  boiler,  which  'is  to  contain  boiling  water,  kept 
hot  by  a  lamp,  or  otherwise.  I'he  forms  of  these  are  given 
with  drawings,  upon  which  it  does  not  seem  needlal  to  enlarge 
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in  the  present  abridgment,  becaose  tbere  arc  several  vessels  of 

this  description,  with  tiie  exception  of  the  sunrounding  boiler^ 

to  be  found  in  our  shops.        / 

The  reader  must  have  recourse  to  the  essay  itself  for  these  Detcri|icioQ  of 

and  other  particulars  of  considerable  interest,  and  delivered  in  •  T*7  •""?*' 

aad  cbcjip  in* 

tl>e  familiar  and  nerspicuous  style  which  distinguish  the  wri- paratut  for^ 
tings  of  this  author.  The  poor,  and  tliose  who  prefer  simpli- 
city of  structure  to  the  extremes  of  perfection,  will  be  gratified 
by  a  description  of  his  last  apparatui,  fig.  8.  It  is  a  porcelain, 
or  earthern  jug^  with  a  tub«j]ar  spout,  not  unlike  those  which  we 
call  aiilk  jugs,  except  that  these  commonly  have  a  lip-spout 
(which  would  answer  nearly  as  well.)  Into  the  mouth  of  this 
is  fitted  a  titi  vessel,  whicli  fits  and  descends  a  little  way  down. 
It  has  a  flat  tx>ttom  perforated  with  many  holes,  and  a  good 
doie  cover ;  and  it  would  be  ^ell  to  have  a  round  plate  or 
rammer,  to  compress  the  coffee  on  its  bottom,  and  defend  it 
from  the  stream  of  hot  water,  wbeo  poured  in.  These  9exeak 
p$iis  are  to  be  dipped  in  boiling  water  before  using,  and  the 
diflfereoce  between  coffee  made  by  this  simple  and  cheap  appa- 
ratns,  of  which  the  mug  may  also  be  applied  to  other  uses, 
and  that  made  by  the  the  nK»st  perfect  machines,  will  scarcely 
be  distinguishable. 

Sufficient  length  has  already  been  given  to  our  abstract,  tooeoenl' 
fobid  us  to  follow  the  Count  in  the  explanation  of  his  views  ^•***'^*!l^!|l?' 
directed  io  the   b.i)efit  of  society,  with  relation  to  the  com- ing  the  bene- 
Ibris  of  individuals,  as  well  as  to  the  economy  of  the  political  ^^  ^^  oodfee. 
aggregate.    That  it  would  be  preferable  to  consume  an  article 
produced  by  the  colonies  of  European  nations,  who  demand 
tlie  manufactures  and  products  of  the   parent  state,  instead  of 
sending  bullion  to  China  for  an  article  of  less  value  :   that  ic 
W(Hild  be  preferable  that  the  poor  should  enjoy  the  incKicent 
exhilaration  of  coffee,  and  the  nutriment  of  sugar,  instead  of 
forgetting  their  hardships  during  the  momentary  intervals  of 
insanity,  pro<luced  by  fermented  and  distilled  liqix>rs  ;  that  they 
should  be  cheerful,  benevolent,  animated,  healthy,  and   indtts- 
trious  with  coffee,  instead  of  becoming  outrageous,  mischievous, 
diseased,  idle,  and  sunk  in  languor  and  debility  with  gii^  &c.  &c. 
These  are  among  the  meditations  interspersed  through  this  little 
work,  which  the  reader  will  be  gratified  in  consulting,  and  will 
probably  be  induced  to  make  others  in  bis  tuni*         ■    . 
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loifiroved 
pump  for 
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wetit,  mine* 
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XV. 

Description  of  an  improved  Ptmpfar  raising  the  Waier  from' 
Wells  or  Mines,  while  sinking  or  snaking.  By  Mr.  William 
Brumtoh,  of  ButterUy  iron  Works,  in  Derbyshire.  £i« 
tracted  from  the  TransacHtms  of  the  Society  qf  Arts,  pub* 
lished  in  the  Year  I8U« 


THE  coQlriver  of  tbti  pump,  previooi  to  enteriog  opon  i 
description  of  bis  diawiDgs,  gives  the  following  tUtement 
of  the  inconvenieDoes  he  proposes  to  obviate. 

First,  as  it  is  necessarjr  for  the  pomps,  whilst  ainkiiig,  to  be 
always  working  upon  air,  that  the  water  may  be  kept  very 
low  in  the  pit,  the  engine  of  coarse  frequently  goes  too  fait, 
and  carries  op,  by  the  violence  of  the  current,  small  pieces  of 
stone,  coal,  or  other  substances,  and  lodges  them  above  the 
bucket,  which  must  considerably  retard  the  working  of  tho 
pump,  and  wear  the  leather. 

Secondly,  When  the  engine  is  set  to  work,  (after  haviag  been 
stopt  whilst  working  upon  air,  and  consequently  a  quantity  of 
air  remaining  in  the  suction-pipe,  with  the  small  atones,  &c« 
deposited  on  the  valves  oY  the  bucket)  it  often  happens,  that 
the  compression  of  the  air,  by  the  descent  of  the  bucket,  is 
not  sufficient  to  overcome  the  weight  of  the  bucket  valves  so  . 
loaded  with  rubbish,  and  the  column  of  water  in  the  stand 
pipes,  the  pump  is  hereby  prevented  from  catching  its  water ) 
the  usual  remedy  for  which  is^  to  draw  the  bucket  out  of  the 
working  barrel,  until  a  quantity  of  water  has  escaped  by  its 
sides,  and  displaced  the  air.  Ob8er\'e  here,  that  thi«  often  hap* 
pens  from  the  unnecessary  magnitude  of  the  space  between  the 
bucket  and  clack. 

Thirdly,  1  he  pumps  are  suspended  in  the  pit  by  capstan 
ropes,  for  the  purpose  of  being  readily  lowered  as  the  pit  is 
sunk  ;  the  stretching  of  the  ropes,  (especially  when  sinking 
in  soft  strata,)  occasions  much  trouble,  by  si:filTing  the  pumps 
to  choke;  but  the  most  serious  evil  is,  that  the' sinkers,  in 
shifting  the  pumps  from  one  place  to  another,  throw  them  very 
far  out  of  perpendicular,  thereby  causing  immense  friction^ 


*  For  which  the  silver  medal  wai  voted. 


and 
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and  weariog  in  all  the  parts  ;  besides  endangering  the  whole  ImpreTcd 
apparatus^  by  breaking  the  bolts  and  stays^  an^  straining  the  R^^P  ^^^^ 
joints.  wells,  mine- 

Fourthly^  As  the  pomps  sink,  the  delivering  pipe  at  the  top  »hafu,  Si^ 
u  raised,  by  putting  on  short  pipes,  generally  about  a  yard  at 
a  time,  which  occasions  many  stoppages  and  much  hindrance  ia 
the  work. 

Having  an  engine  pit  to  sink  at  Codnor  Park  Colliery,  Der- 
byshire, belonging  to  the  Butterley  Iron  Company,  I  endea- 
Toared  to  obviate  the  difficulties  stated  ;  and  first,  for  the  pur- 
poie  of  preventing  the  pumps  working  too  much  upon  air, 
I  constructed  a  working  barrel,  (which  |n  this  case  was  nino 
iacbet  diameter,)  with  a  side  pipe  three  inches  diameter,  con« 
nected  therewith  by  an  opening  at  the  cop  and  bottom ;  also 
at  the  upper  end  of  the  side  pipe  I  fixed  a  valve,  so  as  to  slide 
orer  and  shut  the  communication  with  the  working  barrel,  the 
Item  of  the  valve  by  which  it  is  regulated,  passing  .through  a 
staffing  box,  and  by  letting  a  quantity  of  water  return  through 
the  side  pipe  to  the  bottom  of  the  working  barrel,  (the  men  at 
the  bottom  regulating  the  valve,  so  that  the  pump  takes  the 
water  as  it  comes,)  very  little  rubbish  is  then  taken  Mnto  the 
pomp,  and  much  wear  and  tear  of  buckets  prevented. 

Secondly,  I  also,  by  this  valve  and  side  pipe,  preclude  the 
necessity  of  ever  drawing  the  bucket  to  displace  the  air.  The 
clack  piece  was  made  as  small  as  possible,  and  the  clack  with 
its  gearing  very  low,  in  order  to  have  as  little  space  as  possible 
between  the  bucket  and  the  clack.  The  clack,  as  represented 
ia  the  drawing,  possesses  the  advantages  of  being  easily  caught 
by  the  clack  hook  in  case  of  being  under  water.  The  ring 
prevents  it  from  oversetting,  and  thereby  fastening  itself  in  the 
pumps,  and  the  valves  are  very  easily  repaired  by  unscrewing 
the  cross-bar,  which  admits  of  their  being  taken  off  and  re« 

placed. 

Thirdly,  I  avoid  the  inconvenience  of  suspending  the  pumps 
t)y  ropes,  by  forming  the  suction-pipe  in  two  pieces,  one 
iDoer  and  outer  pipe ;  the  outer  pipe  is  bored  for  abo*U  sis 
iDcbes  in  length,  and  the  inner  one  turned  cylindrically  to  fit 
it  i  they  slide  into  each  other  the  whole  length  of  a  regular 
pipe,  vix.  nine  feet  j  and  they  are  made  tight  by  collars  of 
leather,  surrounded  by  a  cup  filled  with  water  and  clay.    The 
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pumpi  are  supported  at  proper  distances,  fo  as  to  tait  tbe 
length  of  tbe  pipes,  bjr  beams,  and  acrc^s  those  are  other 
beams,  upon  which  the  flaoclies  of  tbe  pipes  rest :  these  last 
are  not  fastened  by  any  bolt,  in  order  thai  they  may  be  readily 
removed.  The  pomps,  by  these  means,  reocuiin  stationary,. and 
tbe  sactioo*pipe  lengthens  as  the  pit  is  sunk,  until  it  is  drawn 
out  to  its  full  extent,  llie  whole  column  is  then  lowered  to 
the  next  flanches,  and  afiother  pipe  is  added  to  the  top  ;  the 
la\i'cr  end  of  the  suction-pipe  is  formed  somewhat  Kke  a 
crank,  in  order  that  the  sinkers,  by  taming  it  round  upon  the 
other  pipe,  may  move  it  from  one  place  to  another,  and  so 
prevent  the  necessity  of  sinking  immediately  under  it. 

Fourtlily,  The  pumps  being  stationary,  as  above  stated, 
the  pipe  at  the  top  will  of  course  deliver  the  water  at  the  tame 
level  at  all  times,  and  instead  of  being  obliged  to  lengthen 
tbe  column  every  yard  sunk,  it  will  only  be  necessary  everf 
nine  feet. 

Fig.  1 .  PI.  II,  is  tbe  section  of  a  shaft  or  pit,  with  tbe  pomp 
filed  in  it ;  it  is  cast  in  lengths  of  nine  feet  each,  aciewed  to- 
gether by  fianches,  and  supported-  by  beams  extending' across 
the  pit,  (as  shown  in  the  pba,  fig.  6,) :  short  pieces  are  laid  across 
these,  with  half  circular  holes  iu  them  ;  and  these  being  pot 
round  the  pump,  just  beneath  a  flanch,  tostain  the  pump 
firmly,  but  may  quickly  be  removed  when  it  »  required  to 
lower  the  pumps  in  the  pit ;  and,  as  they  are  not  fintencd, 
they  do  not  prevent  the  pomps  being  drawn  upwards ;  A,  fig.  1 , 
is  a  door  which  unscrews,  to  get  at  the  lower  valve  or  clack 
of  the  pump ;  this  is  more  clearly  explained  in  the  enlarged 
section,  Eg,  2,  where  A  has  the  same  designatite,  B,  fig.  2,  ir 
the  Working  t>arrel,  with  the  bucket  D  working  in  it ;  £  is  tbe 
clack,  also  shewn  enlarged  in  figs.  3  and  4  ;  F  is  the  suction- 
pipe,  and  G6  the  moveable  lengthening  piece ;  this  slides 
over,  and  includes  the  other,  as  in  fig.  2,  when  the  pump  is 
first  fixed  ;  but,  as  the  pit  is  sunk,  it  slif&k  down  over  the  pipe 
F,  to  reach  the  bottom,  as  in  fig.  I ;  the-  outside  of  the  inner 
pipe  F  is  turned  trneand  smooth,  and  the  inside  of  the  outer 
pipe  G,  at  the  upper  end,  is  bored  out  to  fit  it ;  the  junction 
is  made  perfect  by  leathers  placed  in  tbe  bottom  of  the  cup 
a  a,  which  holds  water  and  wet  clay  over  them,  to  keep  them 
wet  and  pliable,  and  consequently  air-ilght;  the  lower  extre* 

mity 
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tnhy  of  the  saction-pipe  G>  terniiuates  in  a  DOse,  pierced  wilh  improved 
a  namber  of  small  boles,  that  it  may  not  take  up  the  dirt :  this  pump  for 
note  is  not  placed  in  a  line  with  the  pipe,  but  curved  to  one  ^eiu"  m?n«- 
aide  of  it^  so  as  to  describe  a  circle  when  turned  round  j  by  »hafti,  fcc. 
this  means  tlie  sinkers  can  always  place  the  nose  in  the  deepest 
part  of  the  pit,  as  shewn  in  fig.  1  j  and  when  they  dig  or  blast 
a  deeper  part,  they  turn  the  nose  about  into  it,  the  sliding  tube 
leogtheDing  down  to  reach  the  bottonA  of  it :  by  this  means 
there  is  never  a  necessity^  to  set  a  shot  for  blasting  so  near  tho 
pomp  foot,  as  to  put  it  in  any  danger  of  being  injured  by  the 
ezpkMioo,  as  is  the  case  in  the  common  pump  ;  in  -  which  this 
danger  can  only  be  avoided  by  moving  the  pump  foot  to  one 
aide  of  the  pit,  which  necessarily  throws  the  whole  column  of 
pompt  out  of  the  perpendicular. 

The  construction  of  tlie  clack  is  explained  by  figs.  3  and  4, 
the  former  being  a  section,  and  the  latter  a  plan ;  LL  is  a 
cast-iron  ring,  fitting  into  a  conical  seat  in  the  bottom  of  the 
chamber  of  the  pump,  as  shewn  in  fig.  2 ;  ic  has  two  stcms^ 
I  If  rising  from  it,  to  support  a  second  iron  ring,  MM;  just 
beneath  this,  a  bar,  m,  extends  across  from  one  stem  to  ano« 
ther,  and  has  two  screws  tapped  through  it ;  these  press  down 
a  second  cross-bar,  n,  which  presses  the  leather  of  the  valves 
down  upon  the  cross-bar  of  the  ring  L,  and  this  holds  it  fast, 
forming  the  hinge  on  which  the  double  valves  open,  without 
the  necessity  of  making  any  holes  through  the  leather,  as  in 
commbn  i  but  the  chief  advantage  is,  that,  by  this  means  the 
clack  can  be  repaired,  and  a  new  leather  put  in,  in  far 
less  time  than  at  present,  an  object  of  the  greatest  importance  ; 
for,  in  many  situations,  the  water  gathers  so  fa^it  in  the  pit, 
that  if  the  cfack  fails,  and  cannot  be  quickly  repaired,  the 
vrater  rises  above  the  clack-door,  so  as  to  prevent  any  access  to 
it,  and  there  is  no  remedy,  in  the  common  pump,  but  drawing 
up  the  whole  pile  of  pumps,  which  is  a  most  tedious  and  ex- 
pensive operation.  In  Mr.  Brunton*s  pump,  the  clack  can  at 
any  time  be  drawn  out  of  the  pump,  by  first  drawing  out  tho 
bucket,  and  letting  down  an  iron  prong,  fig.  5,  which  has  hooka 
on  the  outsides  of  its  two  points  ;  this,  when  dropped  down, 
will  fall  into  the  ring  M,  and  its  prongs  spriiiging  out,  will 
catch  the  underside,  and  hold  it  &st  enough  to  draw  it  up  | 
another  part  of  Mr.  Brunton's  improvement  consists  io  the 
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addition  of  a  pipe  H,  fig.  2,  which  is  cast  at  the  same  time  with 
the  barrel,  and  communicates  with  it  both  at  the  top  and  at  the 
bottom « just  above  the  dack  ;  at  the  upper  end  the  pipe  is  coifer^ 
ed  by  a  flat  sliding  plate>  which  can  be  moved  by  a  small  rod,  b, 
passing  through  a  collar  of  leather  ;  the  rod  has  a  comroani- 
cation  by  a  lever,  so  that  the  valve  can  be  opened  or  shtit  bf 
th%  men  in  the  bottom  of  the  pit ;  the  object  of  this  side  pipe 
is,  to  let  down  such  a  proportion  of  the  water,  which  the 
pqmp  draws,  as  will  prevent  the  pomp  drawing  air  ;  tboagh  of 
course  the  motion  of  the  engine  will  be  so  adapted,  ai  not  to 
require  a  great  proportion  of  the  water  to  be  thus  retamed 
through  the  side  pipe  ;  yet  it  will  not  be  possible  to  work  the 
engine  so  correctly,  as  not  to  draw  some  air,  withoot  thb  con- 
trivance ;  and  if  it  does,  it  draws  up  much  dirt  and  pieoes  of 
atone  into  the  pump,  besides  causing  the  engine  to  work  very 
irregularly,  in  consequence  of  partially  losing  its  load  every 
time  the  air  enters  the  pump.  Another  use  of  the  side  pipe  lt» 
to  let  down  water  into  the  chamber  of  the  clack  to  fill  it,  when 
the  engine  is  first  set  to  work,  after  the  pomps  have  been 
standing  still,  and  the  lower  part  of  the  barrel  and  chamber 
empty*. 


If  water  be 
not  shewn  by 


XV. 

An  Account  of  an  Erperimeni  made  in  the  College  Laboratory, 
Edinburgh,  draum  up  by  John  Davy,  Eisq, 

SIR, 

IN  the  preceding  numbers  of  your  Journal,  several  papers  have 
mc  comoina-  appeared,  relative    to  the  result  of  the  combination  of 

nation  of  mar.  muriatic  acid  and  ammonia.      Mr.  Murray  first  made  the  expe* 

amm''M8  <A^ '^^'"^'^^'  ^^^  ^^®  purpose  of  ascertaining  the  nature  of  the 
mvr,m.gaB  former  gas — whether  it  be  a  compound  of  an  unknown  basis 
coHtmns  none,    ^^j  water,  or  a  compound  of  chlorine  and  hydrogene.     He 

*  This  communication  was  accompanied  by  a  handsome  letter  from 
that  eminent  civil  engineer,  William  Jessop,  Esq.,  who,  after  explaining 
the  usual  practice  and  the  effect  of  Mr.  Bninion's  improvement,  adds, 
that  simple  as  it  is,  it  will  be  Connd,  as  he  has  from  experience  ascer* 
t«iined,  to  be  of  considerable  value  to  those  interested  in  mining  con* 
ctms. 

justly 
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jisttlj  concluded,  that  if  water  was  obtained  from  mariatic  acid 
gas,  by  means  of  ammoQia,  its  existence  in  the  acid  mast  be 
admitted  ;  and  tbat^  on  the  contrary,  if  no  water  could  be  pro- 
eared,  it  would  be  miphilosophical  to  suppose  water  present ; 
bot  that  muriatic  acid  gas  must  be  considered  as  a  compound 
of  hydrogene  and  chlorine.  Such  were  Mr.  Murray's  pre- 
mises. 

The  result  of  his  experiment,  he  says,  was  the  production  ^^"•TJ^  ^•^^ 
of  water  from  the  muriate  of  ammonia,  formed  by  the  union  ^ly    that  the 
of  the  dry  gases.     He  therefore,  of  course,  concluded,  that  *i«7  g*»"  *^- 
mariatic  acid  gas  is  not  a  compound  of  chlorine  and  hydro-  coDdusioa 
gene,  but  of  water  and  an  unknown  basis  (muriatic  acid  :)  that  m.  a.  gas 
ki  fact,  that  the    old    doctrines    respecting    this    substance,  jj]|,!J^  * 

which  he  had  strenuously  defended  before,  arc  correct^  and 
the  new  theory  advanced  by  Sir  H.  Davy,  erroneous. 

This  experiment  was  also  repeated  on  a  very  small  scale  at 

Liverpool,  by  Drs.  Bostock  and  Traill^  and  with  nearly  (he  same 

result. 

But  other  results  hare  been  obtained.— Sir  H.  Davy  has  Sir  H.  Davy 

made  the  experiment  several  times,  and  under  difierent  circum-  *?^  the  writer 

^  obtained  no 

Stances  J  and  has  uniformly  perceived  no  water,  when  the  at- water. 

mospheric  air  was  excluded,  and  dry  vessels,  and  dry  gases  were 

employed  ;  and  my  experience  is  agreeable  to  his,  having  been 

unable  to  obtain  any  water  the  only  time  I  repeated  the  expe- 

riroeot,  on  subjecting  the  muriate  to  a  heat  not  sufficient  for 

its  sobltmation,  though  water  was  procured  by  heating  the 

some  salt,  after  it  had  been  exposed  to  the  atmosphere. 

It  is  not  my  object  at  present  to  attempt  to  reconcile  these 
contradictory  results,  or  to  show,  by  any  process  of  reasoning  or 
criticism,  that  Mr.  Murray  has  fallen  into  errour.  It  is  my 
intention  to  confine  myself  to  the  concise  detail  of  new  ex- 
periments, which  will  tend,  I  trust,  to  decide  the  question. 

About  two  months  since,  when  my  brother.  Sir  H.  Davy,  Repetition  of 

was  in  Edinburgh,  he  was  desirous  of  repeating  the  experiment  the  experi- 

on  the  combination  of  muriatic  acid  and  ammonia,   with  Dr.  *"*."'  before 

eminent  men. 

Hope.  The  experiment  was  accordingly  made  in  the  College 
Laboratory.— Sir  George  Mackenzie,  Mr.  Flayfair,  and  some 
other  gentlemen,  were  present. 

The  alkaline  and  acid  gases  employed,  were  pure,  and  both  The  anun.  gas 
liad  previously  been  dried  by  exposure^  for  about  sixteen  hoars,  ^**  ^^^J 

to 
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potuh ;  the    tobstanoes  having  a  strong  attraclion  for  water — ^the  ammoDiacal 

mur.  a.  KM  by  gas  to  piecei  of  potasb-«>and  the  mariatic  to  dry  cnortate  of 

Th^  wereTn  ^^^^^    '^^«  apparatoi  for  making  the  experiment  conuiled  of 

aJtematc  por-  a  plain  retort  of  about  the  capacity  of  twenty-six  cubic  iodi 

^n  ^^.  measures,  with  a  stop-cock,  and  of  a  receirer,  with  a  aaitabla 

cd  TeMel.  The  stop-cock.     The  latter  was  filled  over  mercury  with  oom  of  the 

w"'dr?Icn      *»*■**•'  which  from  the  receiver  passed   into    the   exhausted 

from  the  neck  retort,  by  means  of  the  stop-cocks  j  the  other  gas  was  tniro- 

Md '^•^b^'  •  duced  the  same  way  into  the  retort  j  and  thus  alternately  about 

.cooled,  and     ninety  cubic  inches  of  each  gas  were  combined.     The  moriale 

^  body  beat- of  ammonia  formed,  was  of  its  usual  appearance.     Aa  it  was 

diffused  over  the  whole  surface  of  the  retort,  it  was  oecesMry 

to  clear  the  neck  by  the  sublimation  of  the  salt  into  the  bnlb« 

that  if  any  water  was  present,  it  might  be  detected  here  io  the 

second  part  of  the  operation. 

AU  the  salt  being  driven  into  the  bulb  of  tite  retort,  by  the 

heat  of  a  spirit  lamp,  the  neck  was  cooled  and  kept  cold  bf 

moistened  cloths,  whilst  the  bulb  was  heated  by  a  coke-fire« 

till  the  muriate  b^an  to  sublime,  and  to  make  its  appearance  at 

the  curvature  of  the  vessel.  ^  The  fire  was  ^dqw  withdrawn. 

It  had  been  gradually  and  equally  applied,  and  it  had  been  cocw 

tinned  for  a  considerable  time. 

•  dew,  jQtt  The  result  was  examined  whilst  the  bottom  of  the  retort  was 

perceptible,     g{\\\  very  hot,  and  whilst  that  part,  where  a  little  of  the  muriate 

the  neck  ^^^  sublimed,    eiiceeded  the  temperature  of  boiling    water. 

A  dew  just  perceptible  was  observed  lining  the  cold  neck. 

The  quantity  of  water  was  so  extremely  small,  that  the  globular 

particles  composing  this  dew  coukl  scarcely  be  perceived  by  the 

naked  eye,  unassisted  by  a  magnifying  gla^s. 

This  result  appeared  to  me  very  decisive.  Tlie  quantity  of 
gases  employed  was  large  -,  the  water,  which  ninety  cubic 
inches  of  muriatic  acid  gas  should  afford,  is,  according  to  hy- 
]K>thesis,  equal  to  no  less  than  eight  grains.  How  great  is  the 
diffeence  between  this  quantity  and  a  dew  barely  perceptible  ! 
which  may  reasonably  be  referred  to  a  minute  quantity  of  va- 
pour in  the  gases,  or  to  a  little  moisture  derived  from  tha 
mercury,  a  small  quantity  of  which  entered  the  retort  with  the 
gases, 
which  seemed  Dr.  Hope  wished  to  ascertain  how  much  water  would  pro* 
aboot  Qoe-      ^luce  such  a  dew  aa  was  obs^ed.    for  this  purpose  he  heated 

IO 
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IQ  a  retort,  of  a  simUar  size  to  that  used  iu  the  ercperiment,  «ixth  of  a 
a  single  drop  of  water>  which  it  may  be  said  weighs  about  I  S'^iQ* 
ghiia.    The  appearance  of  condensed  water  in  this  instance  in 
the  neck  of  the  retort,  was  much  greater  than  in  the  preceding; 
Le  thought  that  it  was  3  or  4  times  af  great. 

May  we  not  conclude  from  these  results,  on  Mr.  Murray's  Deduction  i 
own  ground  of  reasonii^,  that  water  is  not  a  constituent  part  o^ncJ  ^^oMti* 
nmriatic  acid  gas,  and  that  this  substance  is  a  compound  merely  tuent  part  of 
of  chlorine  and  hydrogene  ?  And  may  we  not  reasonably  con-  "Tib  t^* 
aider  that  very  minute  portion  of  wetter,  which  did  appear,  as  cqmp.  of 
fincombined  moisture  derived  from  various  sources  ?     It  is  f**f' »*»*  *"<* 
easy  to  account  for  the  presence  of  about  -J-  of  a  gram  of  water 
on  the  one  theory;  it  is  impossible  to  account  for  the  absence  of 
8  grs.  on  the  other. 

Jt  has  been  shewn,  by  Dr.  Henry,  that  ammonia  obstinately 
fetains  aqueous  vapour  ;  and  Sir  H.  Davy  has  proved,  that  a 
fninute  portion  of  solution  of  muriatic  acid  in  water,  may  be 
obtained  by  intensely  cooling  the  gas.  There  is  great  difficulty 
in  drying  mercury  without  boiling  it ;  and  in  the  present 
instance  the  mercary  was  n6t  boiled.  These  trivial  circum- 
stances do  not  deserve  notice,  otherwise  than  as  tending  to 
account  for  the  very  minute  quantity  of  water  obtained.  It  is 
probable,  jodgmg  from  the  past,  that  objections  will  be  made, 
and  I  wish  to  anticipate  them. 

The  present  mode  of  heating  the  muriate  of  ammonia  in  |f  ^^^^  |^^ 
2k  dose  retort,  which  had  also  been  adopted  on  a  former  occasion,  been  prcMot  U 
was  objected  to  in  a  preceding  number  of  your  Journal.      Mr.  JJ^]*   *'^* 
Murray  there  observed,  that  in  consequence  of  the  air  being 
confined,  it  was  possible  that  the  water  could  not  rise  in  vapour, 
or  at  least  that  it  was  impeded  in  ils  volatilization.     His  reason* 
ing  was  subtile, and  it  would  have  been  plausible  had  there  been 
no  circulation  of  air  in  the  vessel,  and  quite  correct  if  the  heat 
employed  had  not  been  sufficient  to  convert  the  water  into  ao 
elastic  fluid  or  true  ga8.*~But  in  a  large.retort  such  as  we  used, 
there  is  a  circulation  of  air,  when  heat  is  partially  applied;  and  the 
heat  employed  was  far  above  that  required  for  boiling  water. 
Not  to  dwell  on  reasonings,  which  on  controverted  points  aw  Ezperiinciit  i% 
always  very  justly  to  be  suspected,  I  shall  have  recourse  to  fact,  proof. 
A  single  drop  of  water  was  introduced  into  a  retort,  about  tbe 
aame  sUe  as  that  employed  io  the  experiment^  and  it  was 

tightly 
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tightly  stopped  by  a  cork.  On  the  application  of  heat  totbf 
bulb,  the  water  passed  off  into  steam  apparently  with  the  sanae 
velocity  that  it  would  have  done,  had  there  been  a  free  com* 
munication  between  it  and  the  atmosphere,  and  of  coarse  the 
steam  was  just  as  readily  condensed.  This  eiperiment  was 
suggested  and  made  by  Dr.  Hope. 

I  have  now  finished  the  account  of  the  experiments  whidi  I 
wished  to  communicate,  and  as  I  have  no  intention  of  answer- 
ing  personal  aspersions,  which  afie  only  injuiious  to  the  author 
when  unjustly  made,  nor  of  entering  again  into  a  controversy 
concerning  words,  (  shall  here  conclude  with  8QbfCfibia| 
piyself^ 

Your  obedient  humble  servant, 

JOHN  pAvy. 

Edinhurgh,  December  Q. 

To  Mr.  Nicholson, 

P.  S.  I  have  authority  from  Dr.  Hope,  and  also  from  Sir 
George  Mackenzie  and  Mr.  Playfair,  to  mention^  that  the 
detail  I  have  given  of  the  experiment  is  correct. 

J  should  have  before  observed*  that  the  nauriate  was  heated 
in  the  preceding  experiment  in  a  partial  vacuum.  After  the 
combination  of  the  two  gases  had  been  formed,  a  little  ammonia 
remained  in  the  retorr,  and  to  this  as  much  air  was  "admitted, 
3s  was  conceived  sufficient  when  the  heat  was  applied,  to  pro* 
duce  the  common  atmospheric  pressure. 
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Philosophical  Transactions  of  the  Royal  Society  of  London,  for 
the  year  1812.    Pari  11,  4lo.  1 87  pages,  unih  1 2  plates. 

THIS  part  contains  the  following  paper.  1 .  Observations  of 
a  second  Comet,  with  remarks  on  its  construction.  By 
William  Herschel,  LL.  D.  F.  R.  S.  2.  Additional  Experi- 
xnents  on  the  Muriatic  and  Oxymnriatic  Acids.  By  William 
Henry,  M.  D.  F.  R.  S.  &c.  (See  our  present  volume,  p.  42.) 
3.  Of  the  Attiaetion  of  such  Solids  as  are  termio  ated  by  planes ; 

and 
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J  of  solids  of  greatest  attraction.  By  Thomas  Knight^  Esq. 
Of  the  Penetration  of  an  Hemisphere  by  an  indefinite  nam* 
r  of  eqnal  and  similar  Cylinders.  By  Thomas  Knight,  £sq. 
On  the  Motions  of  the  Tendrils  of  Planto.  By  Thomas 
idrew  Knight,  Esq.  F.  R.  9.  (See  oar  present  Vol.  p.  37.) 
Observations  on  the  Measurement  of  three  degrees  of  tho 
evidian  conducted  in  England  by  Lieut.  Col.  William 
odge.  By  Don  Joseph  Rodriguez.  7*  An  account  of  some 
iperiments  on  different  Combinations  of  Fluoric  Acid^  By 
bn  Davy,  Esq.  8.  On  a  Periscopic  Camera  Obscura  and 
icroscope.  By  William  Hyde  Wollaston,M.  p.  Sec.  R.  S. 
ee  our  present  vol.  p.  26.)  9.  Farther  Experiments  and 
iservations  on  the  Influence  of  the  Brain  on  the  generation  of 
imal  heat.  By  B.  C.  Brodie,  F.  R.  S.  10.  On  the  different 
ractures  dnd  situations  of  tbe  solvent  Glands,  in  the  digestive 
ptns  of  Birds,  acdirding  to  the  nature  of  their  food,  and 
rticular  modes  of  life.  By  Everard  Home,  Esq.  F.  R.  S* 
.  On  some  Combinations  of  Phosphorus  and  Sulphur,  and 
,  some  other  subjects  of  Medical  Inquiry.  By  Sir  H*  Davy, 
Qt«  Sec  R.  S.     List  of  Presents.    Index. 

The  History  of  the  Hoyal  Society  from  its  Institution  to  tht 
id  of  the*\Sth  Cintury,  By  Thomas  Thomson,  M.  D. 
.  R.  S.  L.  and  £.  ^  vols.  4to.  price  21.  ^s.  and  on  fine  paper, 
.  12s. 

Mr.  Andrew  Horn,  of  Wycombe,  acquaints  me  that  he  has  « 
ort  Essay  on  Vision  in  the  press,  in  which  the  Seat  of  Vision 
determined,  and  by  the  discovery  of  a  new  function  in  the 
gan  of  Sight,  a  foundation  is  laid  for  explaining  its  mecban* 
X}  and  the  various  phenomena,  upon  principles  hitherto  an« 
tempted. 

ionomia.     Opinions  concerning  Life  and  Healthy  introductory 

to  a  Course  of  Lectures  en  the  Physiology  of  Sentient  Beings, 

By  A.  P.  Buchan,  M.  D.  of  the  Royal  College  of  Physidans, 

London, Svo.  l}g  pages,  with  8 p.  lotrodoction. 

iTbere  the  master  of  a  science,  not  to  be  acquired  without 

9ep  erudition,  a  diligent  and  correct  observation  of  facts,  and 

1   enlightened   spirit   of  philofophtcal   research,  takes  hii 

•tation 
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fitatJoa  00  an  eniineiice,  and  by  •  ftw  atriking  ootlinei  gnma 
sketch  of  the  proapecU  aroood  him«  it  becomca  impoaNble  li 
make  an  analyiia  of  bis  work.  I  moit  tberefbre  confioe  noyielf 
losay^tbat  thia  trealiae  contaioa  many  important  andhigUy 
Interesting truthi,  delivered  with  perspicoity  and  eh^oes. 

M.  De  Lac*s  Geological  Travels  in  Germaoy«  Ftaioe«  mk 

Switzerland,  are  nearly  ready  for  pablicatioo* 

A  work  on  Oriental  Commerce,  in  two  4to.  vda.  By  Mr. 
IVIilburn^  w^b  numerous  Charts,  by  Arrowamith,  ia  eipecifid 
Co  be  published  in  a  few  weeks. 

7)froci»ittm  nudiaim  ;  or  a  DUteriation  on  the  Dmtie$  ^  Yudk^ 
apprenticed  to  the  Mf^cal  profession.  By  IViUiam  Chamber* 
layne.  Member  of  the  Royal  College  of  Surgeons,  Fdiow  ef 
the  Medical  Society  of  London,  &c^  duodecimo,  253  p^gf^^ 
London,  \6\2. 

This  familiar  and  very  perspicaous  Dissertation,  contains  modi 
more  than  is  indicated  in  the  title.  It  is  a  sobj^  of  primary 
interest  to  (be  public,  that  the  preparation  and  dispensing  of 
medicines  should  be  done  with  fidelity,  precision,  and  dispatdi. 
It  is  of  equal  importance  that  the  professors  of  tSe  art  aboold 
not  be  deficient  in  the  requisite  information.  But  in  every  class 
and  every  rank  of  Society,  the  habits  of  order,  method,  cfeanli- 
ness,  puDctuaht}',  and  other  good  qualities,  which  hava  been 
called  the  minor  virtues,  are  so  essential  to  prosperity  and  hap- 
piness, that  a  book  which  strikingly  displays  their  advantages, 
must  be  considered  as  of  much  more  extensive  utility  than  any 
set  of  Aphorisms  confined  to  an  individual  profession.  The 
good  advice  with  which  this  Treatise  abounds,  is  calculated  to 
afford  great  benefit  to  the  reader,  whether  intended  for  the 
Medical  profession,  or  for  any  other  department  of  life. 

M.  Zambeccari,  accompanied  by  a  friend,  ascended  in  a  bal- 
loon from  Bolpgna^  on  the  21st  September.  On  liit  deaoent. 
the  balloon  became  entangled  in  the  branches  of  a  high  tiee» 
and,  before  it  ooold  be  disengaged,  caught  fire.  The  twaaero* 
BButa  leaped  put.    i/i.  Zambeccari  was  killed  upon  the  apf^ ; 

but 
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but  M.  Bologna,  bit  friend^  snrviredj  though  fome  of  hU 
limbs  were  broken.  ^ 

The  aaceosion  of  Bit tarf«  the  mechanician,  from  Manheiro,  v 

was  equally  disaslroni.  When  he  had  risen  to  a  considerable 
beigbt,  be  perceived,  too  late,  that  his  balloon  was  damaged, 
and  he  iiad  no  other  resource  than  to  open  the  valve.  The 
balloon  descended  with  extreme  velocity,  and  the  inflammable 
matter  which  it  contained,  took  fire,  the  shreads  of  the  baU 
loon  falling  upon  M.  Bittorfs  head  and  breast,  which  were 
much  burnt.  On  a  sudden,  his  crazy  vehicle  struck  upon  the 
roof  of  a  house,  two  stones  high,  from  which  he  was  pre* 
cipitated,  and  died  the  next  day  in  great  agony; 

Mr.  Sadler,  the  aeronaut,  ascended  from  Belvidere-house, 
near  Dublin,  October  1.  at  J  p.  m.  with  the  wind  at  south* 
yttkt,  and  in  thirty-five  minutes  had  sight  of  the  mountains  in 
Wales  )  he  continued  in  the  same  direction  till  three  o'clock, 
when  being  nearly  over  the  Isle  of  Man,  the  wind  blowing 
fraah,  be  found  himself  &st  approaching  the  Welch  coast ; 
ud  at  four  o'clock,  he  had  a  distinct  view  of  the  Skerry  light- 
booie,  and  the  prospect  of  consummating  his  ardent  hopes  of 
B  speedy  arrival  in  Liverpool.  The  wind  now  shifting,  he  was 
■gain  taken  oii^  and  lost  sight  of  land ;  when,  after  hovering 
BboQt  for  a  long  time,  he  discovered  five  vessels  beating  down 
channel  i  and  in  hopes  of  their  assistance,  he  determined  on 
deaoendiog  with  all  possible  expedition,  and  precipitated  him* 
adf  into  the  sea.  In  this  roost  critical  situation  he  had  the 
mortification  to  find  the  vessels  took  no  notice  of  him  : 
obliged,  therefore,  to  reascend,  he  now  threw  out  a  quantity  of 
ballaati  and  quickly  regained  his  situation  in  the  air,  to  look 
oat  for  more  friendly  aid.  It  was  a  length  of  time  before  he 
had  the  satisfaction  of  discovering  any  ;  and  then  observed  a 
vessel,  which  gave  him  to  understand  by  signal,  that  she  in- 
tended to  assist  him,  but  could  not  reach  him.  Two  otheni 
also  now  appeared  in  sight,  and  one  of  them  tacking  about, 
hoisted  the  Manx  colours  :  night  now  coming  on,  he  was  de- 
termined to  avail  himself  of  their  friendly  aid,  and  once  more 
dooended  into  the  sea ;  but  here  the  wind  acting  upon  the 
faaUoon,  as  it  lay  on  the  water,  drew  the  car  with  so  much 
▼elocit/,  that  the  vessel  could  not  overtake  it ;  and,  notwith- 
standing 
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standing  lie  used  his  utmost  efforts,  and  latterlj  tied  his  dodM 
to  the  grappling-iron,  and  sunk  Ihem  to  keep  faim  ateadx  j  Mh 
the  balloon  was  carried  away  so  fast,  that  be  was  uader  tka 
necessity  of  expelling  the  gas ;  upon  that  eacaping.  the  m 
actually  sunk,  and  he  had  now  nothing  hot  the  netting  to  dlk% 
to.  His  perilous  situation,  and  the  fear  of  getting  entangM 
deterred  the  men  from  coming  near  him  ;  until,  being  in  d«* 
ger  of  drowning,  Mr.  Sadler  begged  they  wooldjmn  their  bow- 
sprit through  the  balloon,  and  expel  the  remaining  gaa.  Hav^ 
ing  done  this,  they  threw  out  a  line,  which  he  wound  toaai 
his  arm,  and  was  then  dragged  a  considerable  way  before  U19 
could  get  him  on  board,  quite  exhausted. 


A  meteoric  stone,  of  the  weight  of  15lb8.  fell  to  the  eartk 
on  the  1st  of  March,  1811,  in  the  village  of  Konleghowsk* 
dependent  on  the  town  of  Eomea,  in  the  government  of 
Tscheroigo^  in  Russia,  aud  niakinj^  part  of  the  domaini  of 
Count  Golovkin.  Its  fall  was  preceded  by  three  violent  dap 
of  thunder.  When  it  was  dug  out  firotti  the  depth  of  more  thaa  | 
three  feet,  through  a  thick  layer  of  ice,  it  still  possessed  best 
It  was  remarked,  that  at  the  third  clap  of  thunder  there  wai 
an  extraordinary  explosion,  with  aloud  noise,  and  throwing  oat 
a  great  quantity  of  sparks, 

A  new  comet  was  discovered  by  M.  P6ns,  of  ManeiHea,  oe  I 
the  20th  of  July.  Its  course  was  then  between  the  feet  of  tbs  J 
Camel-leopard  and  the  head  of  the  Lynx.  It  waa  diicoveied  | 
afterwards  at  Paris,  by  M.  fionvard  $  and,  acccmling  to  the 
calculations  of  these  astronomers,  it  passed  its  perihelion  on  tht 
15th  of  September,  when  its  distance  from  the  snn,  taking  thst 
of  the  earth  at  unity,  was  at  0^77835,  and  its  inclination  to 
the  ecliptic  is  74^  50'. 

The  Geological  Society  held  its  first  meeting  of  the  present 
session  on  Friday,  November  6th,  1812. 

A  second  letter  from  £d.  L.  Irton,  Esq ,  in  answer  to  some 
queries  by  the  President^  relative  to  the  sand  tubes  foupd  at 
l^rig^i  in  Qomberland,  was  re^d. 

Fropi 
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From  this  it  appears,  that  the  tabes  have  hitherto  been  found 
nAj  in  a  single  hill  of  drift  aand  on  the  iea«ahore,  of  the  eiL- 
Oft  of  about  five  acres.  The  entire  form  of  the  tubes  is  not 
fov  they  are  discovered  in  consequence  of  being  laid 
bj  the  drifting  of  the  sand }  and  the  same  cause  almost 
twajt  breaks  off,  and  iojares  their  upper  extremity.  The 
io  which  they  terminate  below,  is  still*  less  known : 
of  the  tubes  was  exposed  by  hazardous  digging,  in  running 
\,  to  the  depth  of  about  fifteen  fect>  without,  the  least  ap- 
of  its  being  about  to  terminate.  They  lie  parallel  to 
other,  and  nearly  vertical «  but  at  unequal  distances — the 
number  must  be  very  considerable,  Mr.  Irton  having  himself 
taken  away>  at  different  times,  not  less  than  a  hundred. 

The  tubes,  when  first  dug  out,  are  very  flexible,  but  exposure 
|o  tbe  air  for  a  few  seconds  deprives  them  of  this  quality.  The 
BBCtiiosity  of  the  internal  glazing  of  these  tubM,  when  re- 
cently dug  up,  stated  by  Mr.  Irton,  in  his  first  letter  on  tbe 
mkority  of  aoottier  person,  appears,  on  more  accurate  exami* 
nation,  to  be  a  mistake. 

A  communication  from  George  Cumberland,  Esq.,  relative 
to  tome  lime-stone  strata  in  the  neighbouHiood  of  Bristol, 
wax  read. 

Tbe  strata  here  described  compose  the  rocks  opposite  to  tbe 
Hot  well  Walks,  and  are  farther  illustrated  by  two  drawings ; 
tbe  one  of  the  external  face  of  the  rocks,  the  other  of  a  large 
cavero  recently  discovered.  In  clearing  the  ground  for  the 
eKGtioo  of  houses  opposite  to  the  Old  York  hotel,  on  Clifton 
downs,  some  interesting  varieties  of  sulphate  of  strontian  were 
met  with,  but  the  place  being  now  covered  with  building  and 
garden  grounds,  there  is  little  likelihood  of  its  being  soon  again 
opened  to  the  researches  of  the  mineralogist. 

A.  communication,  accompanied  by  three  drawings  in  illus- 
tration, from  Dr.  Mac  CuUoch,  Mem.  G.  S.  relative  to  a  re* 
markable  interrupted  vein  in  lime -stone,  was  read. 

This  vein  occurs  in  a  mill*stone  which  was  shipped  from 
limerick,  and  is  at  present  at  the  royal  powder  mills  at  W'aU 
tbam  Abbey.  The  stone  itself  is  a  dark  blue  slaty  limestone, 
aootainiog  comminuted  fragments  of  marine  remains;  the  vein 
by  which  it  is  traversed  is  whitish  compact  carbonate  of  lime. 
This  vein,  in  its  present  state^  consists  of  a  number  of  separate 

angular 


angular  fragments,  having  somewhat  of  a  general  paraUetini 

with  such  a  correspondence  at  any  two  neighbooring  eitremitiei 

as  to  render  it  a  matter  past  doubt  that  they  have  once  taaaA 

m  continuous  vein. 

^       To  displace  such  a  vein  into  its  present  positioo^  it  it  nrwiiiy 

to  suppose  that  the  rock  originally  consisted  of  a  aeriea  of  v«f 

thin  strata,  which,  lieing  fissured  across,  formed  a  ipaoe  ibr  the 

reception  of  the  sul»taace  of  the  vein.    It  u  evident  fhim  the 

angularity  and  the  irregularly-serrated  edges  of  the  displaoei 

fragments,  that  the  white  calcareous  caihonate  most  have  beca 

perfectly  indurated  at  the  time  of  its  displacement  :  yet  tbit 

the  strata  of  the  limestone  must  have  been  in  a  state  to  admit 

of  a  series  of  shifts  or  slides,  each  successively  advancing  witk 

equal  intervals  l>eyond  the  one  preceding  it :  it  Is  neeessaiy  afas 

to  suppose  that  the  strata  must  have  been  in  some  ooDditiaB 

admitting  them  to  cohere  intimately  together^  either  at  lbs 

period  when  the  slides  took  place,  or  aAerwardis^  fiom  the  per* 

feet  obliteration  of  the  seam.    By  wliat  theory  can  these  fiKli 

be  explained } 

Friday,  Nov,  20. 

A  communication  from  Ar.  Aikin,  Esq.  Sec.  entitled  **  Sons 
observations  on  a  bed  of  Greenstone,  near  Walsall^  StaffbnUiire^ 
was  read. 

The  Greenstone,  which  is  the  subject  of  this  paper,  u  of  t 
'  dark  blackish-blue  green  colour^  has  a  glimmering  loatre,  aad 
an  uneven  fracture,  breaking  into  irregularly  wedge-shaped 
blunt-edged  fragments  :  it  is  tough,  acquiring  a  kind  of  polish 
under  the  hammer,  is  moderately  hard,  and  rather  heavy.  R 
strongly  attracts  the  magnetic  needle,  and  effcrvesoea  on  inuner* 
sion  in  cold  diluted  muriatic  acid.  It  consists  principally  of  felspar, 
mixed  with  calcareous  spar,  with  minute  shining  black  giaios 
of  Augite,  and  of  hornblende.  It  is  penetrated  bf  nearly 
vertical  contemporaneous  slender  veins  of  calcareous  apar,  and 
after  a  few  weeks  exposure  to  the  air  acquires  a  Uver-browD 
colour  and  falls  to  pieces. 

It  occurs  in  the  independent  coal  formation  i  hot  is  not  co- 
extensive with  this  formation  -,  nor  indeed  in  the  opinion  of  the 
authorof  the  paper  is  it  to  be  considered  as  a  true  bed,  bot^ 
rather  a  lateral  vein  branching  off  from  a  laige  dyke  of  green* 
stone  that  comes  up  to  the  surface,  dividing  the  colliery  ia* 
which  the  grceuatone  bsd  is,  from  another  adjacent  to  it. 

Oo 
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Oo  comparing  the  strata  above  and  below  the  greenstone, 
iritfa  the  very  «aine  strata  that  have  beea  pierced  througl^  id  a 
part  of  Che  colliery  where  the  gieeostooe  does  oot  occur,  it 
ippears,  that  the  bed  of  slaty  clay  with  balls  of  ironstone  lying 
}ip9H  the  greenstone,  does  not  materially  ditfer  from  the  same 
^  where  the  greenstone  is  absent,  but  that  the  beds  immediate- 
\f  bdaw  the  greenstone,  present  very  different  characters  where 
kliejr  are  covered  by  this  latter  from  what  they  do  where  tiie 
pontrary  is  the  case.   These  beds  are  1 .  Sandstone,  3  Bituminous  « 

riiale,  with  slender  seams  of  coal,  and  3.  a  coal  somewhat  more 
than  a  yard  thick. '  Of  these  the  sandstone  is  considerably 
uidaratedy  the  bituminous  shale  is  also  indurated,  entirely 
delved  of  bitumen,  and  is  broken  more  or  less  into  irregular 
pieoet,  ao4  mixed  with  the  lower  part  of  the  sandstone  bed. 
Jhe  yard  coal  is  also  entirely  deprived  of  bitumen,  is  stained 
and  irridescent  on  the  surface  of  its  natural  joints,  and  is  more 
firiable.  These  changes  appear  to  accompany  the  superposi- 
lion  of  the  greenstone  bed  through  its  whole  extent,  and  from 
the  circumstance  of  their  ceasing  where  the  greenstone  termi* 
natea,  they  appear  to  be  occasioned  in  some  way  or  other  by 
this  bed. 

Scientific  Institution,  Princes  Street,  Cavendish  Square, 
On  Tuesday,  Jan.  5,  Mr.  Singer  will  begin  his  course  of 
twelve  Lectnres  on  Electricity  and  Electro-chemical  science. 
which  will  be  continued  upon  each  subsequent  Friday  and 
Tuesday,  until  concluded.  And  on  the  2Jd  of  Feb.  Le  will 
b^gm  bis  course  of  Voltaic  Electricity.  In  addition  to  the 
estensive  apparatu*;  before  employed,  be  has  now  in  forwardness 
an  entire  new  Battery  of  one  thpuiand  double  plates,  with  a 
vaiiety  of  aus^iliary  apparatus. 

Anatomical  Theatre ;  Lower  College  Street,  BristoL 
Mr.  Thomas  Shute  will  commence  his  spring  course  of 
.Lectures  on  Anatomy,  Physiology,  and  the  principles  and  opera- 
tions of  Surgery,  on  Saturday  the  8th  January,  at  eight  in  the 
morning. 

Dr.  Huston  will  commence  his  spring  Course  of  Lecturea  on 
the  Practice  of  Medicine,  about  the  lU)th  of  Janoary  neat. 
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The  Pamiime  Marsket. 
It  is  announced,  from  the  Continent^  that  the  French  hittf 
succeeded  in  draioii^  the  Pbntine  Manhes  $  a  pesiileptiil 
nuisance  which  hat  subsisted  for  so  nuiny  centuries,  in  the 
Ttcinity  of  Rome,  in  defiance  of  every  attempt  of  the  andenC 
Imperial,  as  well  as  of  the  papal  government.  This  districti 
once  so  healtny  and  so  populous,  and  at  length  again  redaioied, 
is  said  to  afford  a  disposeable  quantity  of  150,000  apres  of 
•  excellent  land.    The  means  adopted  are  not,  nor  perhaps  can 

be,  clearly  stated  in  a  short  notice.  That  the  Engineers  hav^ 
improved  the  line ;  regulated  the  falls ;  enlarged  the  water 
ways  ;  secured  the  embankments,  sluices,  and  other  works ; 
and  no  doubt,  employed  the  powers  of  steam  to  facilitate  their  . 
general  and  particular  labours-^may  be  concluded  from  the 
science  and  activity  of  a  people,  too  long  employed  m  the  worki 
of  destruction.  To  works  like  the  present  every  firieod  to 
humanity  must  join  in  wishing  success  and  duration. 

William  Davis's  Treatise  on  Land  Surveying,  to  Which  are 
now  first  added  a  supplement,  and  a  portrait  of  the  Author,    . 
the  fifth  edition  greatly  improved,  enlarged  and  better  dnanged  I 
is  nearly  ready  for  publication. 

Me.Bakb  WELL  will  commence  a  course  of  LectoresonGeofe^y 
and  Mineralogy,  at  the  Sorry  Institution,  in  January,  1813. 

Mr,  NUholson  takes  this  opportunity  to  acqumnt  his  Patrons 
and  Correspondents,  that  he  has  teen,  for  some  time,  occupied 
upon  such  arrangements,  with  regard  to  his  public  undertakings, 
and  other  concerns,  as  have  enabled  lum  .to  take  the  comds^ting 
and  editing  of  this  Journal  entirely  into  his  own  hands ;  fMck, 
for  some  time  past,  have,  in  a  great  measure,  heeu  committed  to 
an  eminent  and  able  scientific  gentleman,  who  is  not  ai  present 
engaged  in  the  work.  The  whole  of  the  annotations  an4  remarks, 
together  with  various  original  as  well  as  abridged  and'Selefted 
articles,  on  different  subjects,  will  consequently,  as  in-  times  past, 
be  produced  by  Mr.  Nicholson  ,-  and  he  looks  forward  wiikcou' 
fidence  and'  pleasure  to  many  a  renewed  correspondence  on  the 
subjects  tf  ntUural  Plulosophy  and  the  Arts, 
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ARTICLE  I. 

An  Account  of  tome  Experiments  on  different  Comhinations  of 
Fitt^frie  Acid.  By  John  Davt^  Esq.  From  the  Philosophical 
^     Transactions,  1812. 

Introduction^ 

TWO  years  ago,  I  engaged,  at  the  request  of  mj  brother^  Scatcmcnt  of 
Sir  H.  Davy,  in  an  inquiry  re3pecting  the  nature  of  cono-^  •uoiecu 
moD  fluoric  acid  gas.  My  principal  object  was  to  ascertain 
vhetbersilex  is  essential  to  its  constitution,  and  whether  the  pro- 
|x>rtion  is  constantly  the  same.  This  subject,  and  experiments 
4MI  the  fluoric  and  fluoboracic  acids,  occupied  me  for  about  six 
mootbs.  Since  that  time,  the  work  of  MM.  Gay  Lussac  and 
Tlieoard  has  appeared,  entitled  '*  Recherches  Phybico-Chimi- 
qnet,**  in  the  second  volume  of  which  is  an  elaborate  disserta- 
tiQO  CO  fluoric  acid.  These  philosophers,  I  find,  have  anticipa- 
ted many  of  my  results,  and  consequently  very  much  abridged 
my  labour  of  detail  in  the  following  pages.  To  repeat  what  is 
already  known  would  be  useless;  I  shall  therefore  confine  myself 
to  describe  what  I  have  observed,  which  appears  to  me  yet  novel, 
or  diflerent  from  the  observations  of  the  French  chemists. 
The  order  which  I  shall  pursue,  will  be  that  which  I  observed 
Id  my  experimenta.  I  shall  divide  what  I  bav^  to  advance  into 
Vol.  XXX1V,--No.  ur*  G  four 
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four  parts.  The  firet  part  will  relate  to  the  sirtcated  fioocic 
acid  gas,  and  to  the  sobtilicated  flaoric  acid  i  the  leoood  to  the 
combinations  of  these  acids,  and  of  pure  flaoric  acid  with  m* 
monia ;  the  third  to  fluoboracic  acid ;  and  the  foarth  to  its 
ammoniacal  salts. 

Sect.  1.  On  jUkated  fluoric  add  Gas,  and  subsilicaied  Jburic 

Acid. 

Flaoric  acid  "^^^  ^^^^  which  have  already  been  pabllshed  by  MM.  Gaj 

fttf  requires  Lussac  and  Thenard  and  others,  appear  to  me  to  be  sufficieat 
boracic  acid  to  ^^  prove  that  pure  flaoric  acid  has  not  yet  been  obtained  in 
admit  of  that  the  gaseous  stale,  and  that  silei,  or  boracic  acid,  is  reqaisite 
*****'•  that  it  may  assume  this  form.     Were  more  evidences  neces- 

Common  fl.  a.  gg~,  j  could  advance  many  in  point.  On©  circumstance  only 
r.  If  saturated.  ^    :   .,  .         .  y,       .        .  i  i 

I  shall  mention,  proving  that  common  tluonc  acid  gas  is  per* 

fectly  saturated  with  siJex.      1  have  preserved  this  gaa^  made 
by  heating,  in  a  glass  retort,  a  mixture  of  fluor  spar  and  sul- 
phuric acid,  for  several  weeks  over  mercury  in  a  glass  reoeiTer 
uncoated  with  wax,  without  observing  the  slightest  erosioii  to 
be  produced.* 
It  isbest obtain-     This  gis,  with  great  propiiety,  has  lately  been  called  silicated 
ed  by  heating   fluoric.     Before  1  proceed  to  its  analysis,  I  shall  notice  what 
finely  powder-  method  I  have  fouud  the  best  for  obtaining  it.     I  have,  for 
*di  hlucid**     "   considerable    time,    long    before  MM.  Gay  Lussac    and 
t«gtcher.  Thenard's  work  was   published,  added  to  the  mixture  of  floor 

spar  and  sulphuric  acid,  a  quantity  of  finely  pounded  g^ass,  and 
have  thus  procured  the  gas  with  the  greatest  facility.  The 
advantages  of  this  addition  are  considerable.  The  retort  is 
saved,  which  otherwise,  in  less  than  one  operation,  would  be 
destroyed  ;  and  a  much  larger  quantity  of  gas  is  procured 
from  the  same  materials,  and  with  less  trouble  and  less  heat ; 
the  action  indeed  at  first  is  so  powerful,  that  gas  t>egins  ta 
come  over  before  the  aj)plication  of  heat  is  made,  and  a  very 
gentle oiie  only  is  rec^uirtrd  to  contiuiie  its  production. 


•  The  sides  of  the  receiver  indeed  became  obscure;  but  this  was  not 
from  ero«ion,  but  from  dcpoiltiuii,  as  appeared  from  the  transparency 
and  polish  of  the  glas<  being  readily  restored  by  sl'^ht  friction.  What 
the  deposition  was,  I  am  ignorant  of.  After  several  weeks  it  was  t0 
'riflinjr,  as  t9  givt  only  a  slight  degrt«  of , opacity  to  the  receiver. 

Previous 
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Previous  to  ifs  analysis,  it  was  necessaiy  to  ascertain  the  Common  (or 

fpecific  gravity  of  the  gas.    This   I  have  endeavoared  to  do.  ^]j"^*^'^j^^ 

The  gas,  the  subject  of  experiment,  was  quite  pure,  being  total-  heavier  thia 

Jy  condensed  by  water.    A  Florence  flask  was  exhausted ;  'm  '*'*ttr. 

Ihti  state,  weighed  by  a  very  delicate  balance,  it  was 

=   1452*2  grams. 

Filled  with  common  air        -  =r  1452'2  +   10"2 

Again  exhausted         -  -  =   1452'2 

Filled  with  silicated  fluoric  gas         =   1452*2  +36*45 

Hence  as  10*2  :  31   :  :  3(5*45  :  :   110  78 

Thus  it  appears,  that  100  cubic  inches  of  silicated  fluoric  acid 

gas,  at  ordinary  temperature  and  pressure,  are  equal  to  1 10*78 

grains. 

.  When  silicated  fluoric  acid  Ras  is  condensed  by  water,  it  is  ?/  precipiut- 
M«  •  ,?....«.     t      r«^      1     ing  the  tilex  by 

well  known  that  part  only  of  the  ^ilex  ts  deposited.     To  ob-  •water  and 

tain  the  whole,  in  order  to  ascertain  the  proportion  in  the  gas,  an»onia,  the 

I  have  employed  ammonia  in  excess.    40  cubic  inches  of  the  ^conuia  5° 

gas  (barom.  30,  therm.  60)  were  transferred  in  portions  of  P>rt*  «cidaii4 

10  cubic  inches  at  a  time  to  a  solution  of  ammonia.    The  silex    **  ^^ 

precipitated  was  carefully  collected  on  a  filter,  and  washed 

till  the  water  that  passed  through  it,  ceased  to  be  affected  by 

nitrate  of  lime.     It  was  next  dried,  and  strongly  heated  in  a 

l^atiDa  crucible.     It  weighed  27*2  grains,  and  was  pure  siiex. 

Supposing  fluoric  add  to    be  the  remaining  17*1  grains,  which 

added  to  27*2  giains  are  equivalent  to  the  weight  of  40  cubic 

inches  of  the  giis,  it  appears  that  100  parts  by  weight  of  this 

gas  consist  of 

6r4silex 
38*6  fluoric  acid 


1000 


That  this  estimate  may  be  correct,  it  is  evident,  that  am- 
mooia  should  have  the  property  of  precipitating  the  whole  of 
the  silex  of  silicated  fluoric  gas ;  which  I  shall  not  now  en- 
deavour to  prove,  but  leave  it  to  bt  considered  in  another  part 
of  the  paper. 

There  is  no  improbability  attached  tp  the  idea,  that  silicated  The  gas  coa- 
fluoric  acid  gas  may,  from  the  manner  in  which  it  is  prepared,  ^{^  "^ 
concaio  a  proportion  of  alkali.    To  discover  whether  this  was 

0  2  tha 
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the  casCi  a  toloUon  of  oitrite  of  lime  wai  added  to  the  amno* 

niacel  idatioa  oeotnlized  bj  nitric  acid»  from  which  thoailex 

in  the  preceding  experiaient  had  been  removed.    Theprad* 

pitate  of  float  of  lime  was  teparated  by.  filtratioD.    The  filtered 

liquid  wai  evaporated  to  dryness ;  and  the  ammoniacal  salt 

heated  in  a  fdatiiia  crocible  till  it  was  entirely  dissipated*    The 

residue  had  the  appearance  And  taste  of  quick  lioie.    It  was 

dissolved  in  acetic  acid,  and  the  sdation  yielded  anlphat  of 

lime  on  the  addition  of  snlphat  of  ammonia.    The  Ikpski  was 

evaporated    to  dryness,   and  when  the   residnum   haa  heeo 

heated  to  doll  redness,  nothing  remained  bnt  a  little  white 

'    powder,  weighing  about  a  grain,  and  having  all  the  properties 

of  gypsum*    Thus  it  appears  that  silicated  fluoric   add  gas 

contains  no  alkali. 

^^"ilT  '  ^^  °^^^  object  was  to  ascertain  the  compositioo  of  omnainn 

a«d'  liquid  fluoric  acid— that  acid  obtained  by  the  decQmposttioa'of 

silicated  fluoric  acid  gas  by  water,  and  which,  on  eccooatof 

the  separation  that  occurs  of  part  of  the  siki,  ma/t  ^ridi 

ar  tubtiKctt-  greater  propriety,  be  called  subsilicated  fluoric  add.    For  this 

•d  fluoric  acid,  p^jpo^^  43  21  cubic  inches,  barom.  30*4,  therm.  M«  or  44 

cubic  inches  at  common  temperature  and  pressure,  wan  m> 

cessively  added,  two  cubic  inches  at  a  time,  to  one  cobic  inch 

of  distilled  water  in  a  small  jar  over  mercury.    The  whole  of 

this,  the  gas  being  pure,  was  readily  condensed.     The  tenck 

perature  was  somewhat  raised.     The  silex  precipitaled»  formed 

a  gelatinous  oaass  of  a  blueuh  colour,  which  had  absorbed  att 

the  water  like  a  sponge,  so  that  none  appeared  fluid.    This 

gelatinous  mass  was    carefully  transferred   to  a    filter,    and 

washed  with  distilled  water  till  it  was  rendered  insipid  and  inca* 

pable  of  reddening  litmus  paper.      It  retained  its  bloeish  hos 

ha«  lost  more    ^^^  whilst  moist.     When  dried  and  ignited,  it  was  in  thia 

than Goe fourth  lamellx,  and  of  a  snow'> white  colour,  and  surprisingly  bulky.  It 

Sni'fl!ig*wkh*^  weighed  7*33  grains,  and  was  found  to  be  pure  silez.    Thos  it 

water.  appears  that  tlie  aobsilicated  fluoric  acid  formed  by  the  deoqoip 

position  of  44  cubic  inches  of  silicated  fluoric  acid  gas  ^^irrlaiai 

7'33  grains  of  siles  less  than  the  gas  itself.    Cooseqneaili^ 

independent  of  water,  which  no  doubt  is  essential  to  Ibis  ac^ 

100  parts  of  it  seem  to  consist  of 


S4'56  sil^ 
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54*56  silex 
45*44  acid 


100-00 


I  have  endeavoared  to  ascertain  what  qoantity  of  silicated  Water  con- 
flaoric  acid  gag  a  given  quantity  of  water  will  condense.     In  timeTiu  bulk 
one  imtance  .^i^  of  a  cubic  inch  of  distilled  water  absorbed  51  of  til.  4.  a. 
cubic  inches,  barom.  aO'5,  therm.  60.     The  gas  was  added  to^*' 
the  water  in  a  jar  over  mercury,  as  fast  as  it  was  absorbed. 
The  experiment  was  stopped^  wiien  the  gas,  after  having  re- 
maioed  in  contact  with  the  water  a  whole  night,  ceased  to  be 
diminished.    According  to  this  result,  the  proper  correction 
being   made  for  the    additional   pressure,  water  decomposes 
about  263  times  iu  bulk  of  silicated  flaoric  acid  gas. 

Dr.  Pricstlej  observed,  that  muriatic  acid  gas  re-produced 
tHicated  fluoric  gas  from  the  crust  of  silex  formed,  when  the 
bcter  is  condensed  by  water*.  This  experiment  I  have  re- 
peated, and  as  it  appears  to  show  more  correctly  the  quantity 
of  gas  water  can  condense,  I  shall  describe  the  result.  2*4 
cubic  inches  of  muriatic  gas  were  added  to  a  drop  of  water, 
that  had  previously  absorbed  one  cubic  inch  of  silicated  fluoric 
gas,  in  a  jar  over  mercury.  There  was  an  immediate  absorp- 
tioD  equal  to  ^  of  a  cubic  inch.     The  mixture  of  silex  and 

labsilicated  fluoric  acid  efiervesced,  and  from  an  apparent 
K^  becaose  fluid,  the  whole  of  the  silex  gradually  disappear- 
ing. After  the  first  mentioned  absorption,  there  was  no  far- 
ther. The  gas  produced  was  silicated,  as  appeared  from  the 
crust  it  deposited  when  removed  to  water,  and  the  liquid  formed 
was  pir  3  muriatic  acid,  for  decomposed  by  concentrated 
rolphnrfc,  it  afibrded  merely  muriatic  acid  gas,  without  any  si  ti- 
nted fluoric.  The  evident  conclusion  from  the  preceding  result 
s,  that  water  condenses  equal  quantities  of  the  muriatic  and 
slicated  fluoric  acid  gases,  and  consequently  that  the  first  or  more  cor* 
Mtiaiate  is  too  low,  and  instead  of  263  times  its  bulk,  it  is  r^ctly  S6S 
Hobably  more  correct  to  say  that  water  to  be  saturated  re- 
loires  at  least  365  tiroes  its  volume.  Neither  will  this  estimate 
ippear  inconsistent  with  the  former  results,  when  the  deposi* 

'  •  Vide  Priestley  on  Air,  Vol.  II.  p.  202. 
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earths  and 
acids. 


Habitudes  of 


tion  of  silex  is  considered  as  an  obstacle  to  the  free  eiposDii 

of  the  surface  of  the  water  to  the  gas. 

SubsiHcatedflu-      Subsilicated  fluoric  acid  is  decomposed  by  ammonia  and  tht 

oric  acid£is  de-  fixed  alkalies,  and  by  all  the  earths  that  I  have  made  trial  of. 

SlSli^^fndbT  ^*  »*  ®^*^  decomposed  by  the  sulphuric  acid  and  the  boradc,  as 

well  ashy  the  muriatic  acid  gas. 

Of  the  particular  changes  which  occur  when  it  is  acted  npoo 
by  the  alkalies,  I  defer  giving  any  account  at  present,  ai  it  is 
my  intention  to  do  it  in  the  next  section. 

To  learn  the  effect  of  heat  on  it,  a  small  quantity  of  strong 

subsilicated  flu-  acid,  pure  and  transparent,  was  introduced  into  a  retort  oqd- 

heaVlf  <^me  "^^*^  ^"'^^  mercury.     A  spirit  lamp  being  applied,  about  three 

over  io  distil-   cubic  inches  of  silicated  fluoric  acid  gas  were  produced.    The 

latioo;  &.C,       Q^]^  Qf  i^g  retort  was  lined  with  silex  in  a  gelatinont  stale. 

and  much  liquid  subsilicated  fluoric  acid,  that  had  distilled 

over,  was  condensed  in  the  colder  part  of  the  neck,  and  was 

absorbed  by  bibulous  paper  previously  introduced,  Co  prevent 

the  distilled  fluid  from  entering  the  jar  for  the  reception  of  the 

gas.    When  the  whole  of  the  acid  in  the  bulb  of  the  retort  had 

been  evaporated^  little  or  no  silex  remained. 

The  general  result  of  this  experiment  is  very  different  finom 
that  which  Dr.  Priestley,  who  first  made  it,  obtained.  Instead 
of  silicated  fluoric  acid  gas,  he  procured  "  vitriolic  acid  air/ 
sulphureous  acid  gas. 

I  have  tried  also  the  effect  of  heat  on  the  silicious  crust, 
formed  by  the  decomposition  of  silicated  fluoric  acid  gas,  by 
water  ;  but  could  obtain  no  sulphureous  acid  gas,  as  Dr.  Priest- 
ley did  only  a  small  quantity  of  silicated  fluoric. 

The  correctness  of  Dr.  Priestley's  observations  catinot  be 

doubted.     I  can  only  account  for  his  results,  by  supposing  that 

some  sulphuric  acid  in  consequence  of  the  high  temperature 

employed  in  making  the  gas  was  volatilized,  and  mixed  with 

the  subsilicated  fluori6  acid,  and  that  mercury  also  was  present, 

from  the  acid  being  prepared  over  this  metal. 

These  experiments  too  oppose  ^nether  statement  relative  to 

ps  cannot  be   a  method  prescribed  for  making  fluoric  acid  gas  free  fitMn 

tion  ^rtt  ftom  *'^^*>  ^X  ^^^^^Y  heating  strong  subsilicated  fluoric  acid  io  a 

■ilex*  retort,  and  collecting  the  gas  over  mercnr)\      It  is  asserted,  in 

chemical  works  of  some  reputation,  that  this  process  is  sue* 

cessful.    I  have  never  found  it  so>  having  always  obtained 

results 


This  differs 
from  Doctor 
Priestley's  re- 
sult. 
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results  similar  to  those  abore  stated*  This,  I  suppose,  is  one 
of  the  many  errors  that  have  secretly  crept  into  repute,  and 
has  been  belif^ed,  because  never  subjected  to  the  test  of  experi- 
ment. 

.    The  action  of  concentrated  sulphuric  acid  on  subsilicated  Sujph.  acidex- 
fluoric  acid,  is  similar  to  that  of  muriatic  acid  gas,  occasioning  fluoric  add  gu 
a  disengagement  of  silicated  fluoric  acid  gas.    Facts  which  from  tuUili. 
appear  to  prove,  that  water  is  absolutely  essential  to  the  exist-  ^^ 
ence  of  this  acid. 

.    Boracic  acid  decomposes  it,  in  a  very  different  way,  not  from  Boncic  add 
.my  predominant  affinity  for  the  water,  but  inconsequence  o^fl^oricadd 
a  stronger  attraction  for  the  fluoric  acid  itself.    Silicated  fluoric  and  both  adds 

add  of  course  is  not  produced  :  but  liquid  fluoboracic  acid  and  '^^  precipitai. 
,       .,      .  .   .         ,  .  .    .  .  .    cd  along  with 

the  silez  is  precipitated  m  a  gelatmous  state,  as  when  ammonia  the  tilex. 
la  empbyed. 

These  are  the  principal  ftcts  I  have  to  notice  respecting  this  Subtilicictd 
acid.    Before  I  conclude,  I  shall  briefly  mention  a  few  other  ^|,  ^^  ^}^ 
circooistaBoes.    Applied  to  the  tongue,  in  its  concentrated  state,  tongue,  and 
it  produces  a  very  painful  sensation,  like  that  which  strong  P^"^' 
muriatic  acid  does,  and  it  has  a  very  similar  eflect  on  the 
cuticle.    Ivdoes  not  appear  to  erode  glass,  for  I  have  kept  it  in 
bottles  of  this  substance  more  than  a  month  without  any  action 
being  perceptible.    Exposed  to  the  air,  it  slowly  and  almost 
completely  evaporates,  there  being  only  a  very  trifling  silicioos 
residue  ;  and  when  gently  heated  in  an  open  vessel,  it  is  rapidly 
dissipated  in  white  fumes. 

Sect.  ii.   On  the  Combinations  of  silicated  fluoric  add  Gas,  and 
the  subsilicated  Fluoric,  and  the  fluoric  Acid^  unth  Ammonia, 

M.  Gay  Ltssac  has  shewn  that  silicated  fluoric  acid  gas,  Silicated  f!uo- 
like  carbonic  acid  gas,  condenses  twice  its  volume  of  the  vola-  conden»tt 
tile  alkali.*    The  experiment  I  have  several  times  repeated,  twice  its  vo- 
and  constantly  with  the  same  result,  no  difference  appearing  o"iIJthirdof*hi 
when  the  acid  gas  was  added  in  great  excess  to  the  alkaline,  weight  of  am- 
or the  alkaline  to  the  acid.    This  being  the  case,  and  knowing  <"°"^^ 
Che  specific  gravity  of  the  two  gases^f  100  parts  by  weight 
of  silicated  fluat  of  ammonia  seem  to  consist  of 

•  Vide  Mem.  d»Arcueil,  Tom.  II. 

I  According  to  Sir  H.  Davy,  100  cubic  inches  of  ammonia,  barom.   - 
90,  therm.  60,  weifh  18  grains.    It  is  this  estimatt  whidi  I  have  taken. 

24# 
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24*5  ammonia 
75'5  add 

lOCW) 

Siiicated  float  of  aaamooia  ?olatUicei  unalteredi  if  heated  fqrt 

•pirit-larop  in  the  vesiel  in  which  it  it  fbroied,  and  |iiofided 

moiitore  be  entirely  excluded. 

Wtttf  decom.      Like  lilicated  fluoric  acid  gas  iuelf,  this  salt  is  deoompoaed  bf 

pound,  an?"^  water,  and  a  liniilar  precipitation  of  silex  occnra,  and  Id  the 

praoipiutct     aaoie  proportion.    Thus  the  salt  Ibrmed  by  the  onioo  of  30 

^^  cubic  inches  of  siiicated  fluoric  gas»  and  60  of  volatile  aJkali 

(barom.  30,  therm.  6o)   in  a  small  gloi  jar  ofer  inerairy« 

being  carefiiily  collected  and  introduced  into  water,  aflunM 

Ave  grains  of  pure  sileZi  weighed  after  beii^  wcdl  washed  and 

heated  to  redness.  ^ 

ThaaqoMiit  -     The  saline  solution,  since  part  of  the  silex  of  the  iQicatBd 

^<^^i^»' fluoric  «:id  g»  i,.ep«.i«ldoriDgiu  prodoctioo,  q>p«»l» 

ofntoxuid      be  a  subsilicated  fluat,  or  a  combination  of  sobsilicated  floorio 

acid  and  ammonia.    Another  noode  of  making  it,  oMre  dkectly 

proves  that  this  is  its  composition.    When  ammonia  is  added  to 

the  subsilicated  fluoric  acid  in  excess,  this  salt  is  fonned  wiiIn 

out  any  precipitation.   .  From  these  facts,  it  may  be  oooclnded, 

that  independent  of  water,  which  appears  to  be  nsannfiiil  to  iti 

existence,  100  parts  of  it  consist  of 

28*34  ammonia 
71 '66  acid' 
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ft  baft  a  pun-        Subsilicated  float  of  ammonia  has  a  pong eot  saline  taste.    It 

^deiulitmat;J^^PCi'<^®P^i^^y  reddens  litmus  paper.    Slowly  evaporated,  it 

ciynaliiEetnot  forms  small  transparent  and  brilliant  crystals.    The  largaat  I 

omv^^gTui   ^^^^^  obtain,  appeared  to  be  tetrahedral  prisms.    The  solid  salt 

whOfhoty&c.  is  very  soluble  in  water  ;  but  is  not  deliquescent.  When  heated 

it  ap|)ears  to  sublime  unaltered.     It  is  curious  that  the  lohitioQ 

C|f  this  salt,  when  evaporated  by  a  heat  near  its  boiling  poiati 

powerfully  erodes  the  glass  or  porcelain  vessel,  and  a  reaidauaa 

of  silex  appears,  on  the  addition  of  water,  to  re-dissolve  the 

salt.  This  erosion  and  residue  of  silex  I  have  seen  produced  three 

thnes  following,  with  the  same  quantity  of  salt.    I  mentioo  the 
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lictf  whichj  I  believe,  was  before  observed  by  Scheele,  withoiH 
attempting  an  explanation  of  it.  It  may,  perliaps  be  said,  that, 
as  the  water  evaporates,  the  affinity  of  the  sabsilicated  float  for 
silex  increases. 

Sabsilicated  flaat  of  ammonia  »  decomposed  by  the  snlpbaric  I>  deooinpmt4 
idd|  and  by  muriatic  acid  gas,  and  also  by  the  fixed  alkalies  ^^as  and"tilka« 
and  by  ammonia.  Het. 

Sulphuric  acid  expels  from  it,  silicated  fluoric  gas  and  hy-  ECTecto  of  nU 
4sated  flooric  acid  fumes.  P**"^'^  »«'**• 

Moriatic  acid  gas  acts  slowly  on  it,  and  eflects  its  decomposi-  aod  muriattc 
iion  apparently  through  the  medium  of  its  water.     A  little  ^    '^' 
of  the  crystalline  salt  was  introduced  into  muriatic  acid  gas  in 
a  jar  over  mercury.     In  a  short  lime,  some  silicated  gas  was 
produced,  at  the  silicious  deposition,  on  the  addition  of  water^ 
indicated.     Strong  muriatic  acid. was  substituted  for  the  acid 
gas.      Now  uo  apparent  change  took  place,  for  on  evaporating  j^^g^g^^^^* 
liie  acid,  the  residue,  decomposed  by  aalpbmic  acid,  afforded  no  chanfe; 
nlj  silicated  fluoric  acid  gas. 

The  alkalies  form  by  the  decomposition  of  this  sah,  the  tame  Atkilitt  fbrm 
cocnpouodf  that  they  do ,by  their  action  od  subsiiicated  fluoric  ^he ttmei^tt 


tttbtilicasc4 
Potash  expels  the  ammonia,  and  produces  the  nlicated  fluat'scid, 

imd  fluat  of  potash,  as  MM.  Gay  Lussac  and  Thenard  havo 

described. 

The  changes  occasioned  by  soda  appeared  to  me  similar  t 
but  the  gentlemen  just  mentioned,  assert  that  this  alkali  preci* 
pitates  the  whole  of  the  silex,  and  does  not  form  a  triple  salt 
with  it  and  part  of  the  acid. 

Amnoonia  seems  to  me  to  separate  completely  the  silex,  and  Ammonja 
bf  uniting  with  the  pure  acid  to  constitute  a  true  flnat.    MM.  compleuly  te- 
Qtty  Lussac  and  Thenard  are  of  a  different  opinion.    They  ^ 
lay  that  the  whole  of  the  silex  cannot  by  this  method  be  r&- 
SDoved,  but  only  the  principal  part.    Their  reason  for  this 
bdief,  is,  that  on  repeatedly  evaporating  the  salt  after  the  addi- 
tion of  ammonia  aixi  re-dissolving  it,  they  have  each  time  ob- 
aenred  a  residue  of  silex.  If  they  employed  metallic  evaporating 
vessels,  the  results  of  my  experiments  do  not  agree  with  theirs  y 
for  making  use  of  platina  for  this  purpose,  and  adding  an  ex* 
oe«  of  ammonia,  I  never  detected  traces  of  sites  on  evaporating 
the  filtered  float.    But  our  results  agree,  if  tb^  em^oyed  glass 
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or  porcelain  Tcssels^  which  float  of  ammoDia  haa  theprapoty 
of  corrodiog. 

(To  be  Continued) 


II. 

Ohsermtians  on  the  Measurement  of  three  D^reei  ^  the 
Meridian  conducted  in  England  ^  Lieut.  Col.  jmium 
Mudge,  By  Doit  Joibph  Rodbioubz.  f\rom  ike  Phikto- 
phical  Transactions  for  1812.  p.  321. 

{Concludedfrom  p.  334,  FoL  XXXIIL) 

The  nncertaln*  But  to  retuni  to  our  subject  of  the  English  meaaoteoient 
ty^hich  may  If  the  oncerlainty  which  yet  subsists,  with  respect  to  the  eiact 
ior-the  -fiffm  ^g^i^  of  the  earth  and  its  dimensions,  occasiom  aome  soaall 
&c.  of  the  errors  in  the  calculation  of  the  series  of  trtanglea,  the  nun  of 
aifecc  the  entire  ^^^^e  errors  will  be  found  in  the  estimate  of  the  entire  arcb^ 
arcpropor-      and  will  increase  in  pioportion  to  the  extent  of  the  arc  mea- 

thllir^lji^"  t  •"^-  N°^' »°  '^^  English  measurement,  we  find  ezacUj 
of  the  same;     the  reverse  of  this.     For  the  difFereoce  between  the  results  of 

bat  the  COB-  calculation  and  observation  is  only  r,38  on  the  whole  arc; 
trary    happens  '       '  ' 

in  the  En^ith  but  is  even  as  high  as  4"i77  on  one  of  the  smaller  arcs.  So 
meaiurcmeut :  i^at^  whatever  error  we  may  suppose  to  have  been  introduced 
into  the  calculation,  by  assuming  a  false  estimate  of  the  sphe- 
roidily  of  the  earth,  or  of  other  elements  employed  in  the 
a  considerab'e  calculation,  it  is  very  evident  that  the  zenith  distances  of  stars 
error  of  ano-  taken  at  Arbury  Hill  are  affected  by  some  considerable  error, 
the  oh«.  wholly  independent  of  these  elements. 

It  was  not  till  the  date  of  the  measurement  of  the  meridian 
in  France,  that  M.  Delambre  published  and  explained,  with 
'  admirable  perspicuity  and  elegance^  all  the  formulse  and  me- 

thods relative  to  the  calculation  of  spheroids,  and  put  it  in  the 
power  of  astronomers  in  general  to  make  use  of  the  elliptic 
elements  in  verifying  the  results  of  their  observations.    In  the 
present  state  of  science  these  elements  are  well  known,  and 
The  errors        ^^^  errors  that  can  arise  from  any  uncertainty  in  them,  are 
from  uncer-      not  so  considerable  as  is  generally  supposed.    The  oblateoeis 
taint^r  in  the      g^^  ^j^  diameter  at   the  equator  are  the  only  elements  want- 
ments  are  not   ing  in  the  calculation  ;  for  the  purpose  of  seeing  what  effect 

considerable.  ^m> 
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our  present  uncertainly  respecting  them  can  have  on  the  sub- 
ject in  question,  I  have  employed  three  different  estimates  of 
the  oblateness  xJt*  xH»  ^^  -rhr-  ^i^h  respect  to  the  radius 
of  the  equator,  that  is  ascertained  with  sufficient  precision  by 
the  mean  of  the  arc  extended  from  Greenwich  to  Formen- 
tera,  corresponding  to  latitude  45''4' 18\  The  vaJue  of  the 
degree  in  toises  is  57010,5,  and  it  is  highly  probably  that  in 
this  estimate  the  error  does  not  amount  to  so  much  as  half  a 
toise,  as  it  is  deduced  from  an  entire  arc  of  12^  48'  between 
the  two  extremities,  the  latitudes  of  which  have  been  deter- 
mined with  extreme  care^  and  by  a  great  number  of  obser- 
Tations. 

The  following  are  the  logarithms  of  radius  at  the  equator,  By  awuminy 
vhich  I  have  employed  as  adapted  to  each  degree  of  oblateness,  estimatctor 
and  opposite  to  them  are  placed  the  corresponding  computed  oblatcneM  th« 
•ttimate  of  the  entire  arc  between  Clifton  and  Dunnose.  thc?a!uto     ' 

xl    6,5147,400 2®  50' 21,972 

^ 6,5147,485 2^  50  21,974 

^* 6,5147,570. .  . .  • .  20  50'  21,976 

so  that  the  greatest  difference  is  but  0^38  Let  us  suppose 
it  Cf'A*  or  evenO'',5,  for  the  second  calculation  was  made  only 
by  means  of  the  western  series  of  triangles,  and  the  third  only 
was  the  eastern  ;  but  even  then  the  error  arising  from  uncer- 
tainty in  the  elements  is  not  half  the  difference  we  find 
between  the  results  of  computation  and  of  observations  of  the 
fixed  stars.  It  appears,  therefore,  that  these  elements  are  by 
no  means  to  be  neglected  as  a  method  of  verification  ;  and  in 
fact  the  quantity  of  l'',38  is  so  small^  that  it  iS  extremely  dif- 
ficult to  ascertain  this  quantity  with  the  very  best  instruments,  small  to  be  in 
Of  this  we  shall  find  further  proof  hereafter  j  but  as  this  dis- 8«n«"i  a»««f- 
cussion  is  not  without  its  use,  I  shall  enter  into  some  details  on 
this  subject. 

Tlie  measurement  in  Lapland  was  performed  by  means  of  ^j^^  ^^^^ 
a  double  metre,  and  with  a  repeating  circle  of  Bordn,  sent  by  ihewn  from 
the  National   Institute  of  France.      In  order  to  see  ^o  what^^^^^^^^jjl^j. 
degree  of  accuracy  the  arc  computed  would  agree  with  that 
obtained  by  observations  of  the    pole  star    above  and  below 
the  pole,  I  assumed  an  oblateness  of  -j^-j  and  as  logarithm  of 
adius  I  had  6^5147500  expressed  in  toises  and  in  round  num* 

bers. 
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bers.    With  theie  elemenii,  and  with  the  data  to  be  Ibood  i» 
the  work  of  M.  Svanberg,  we  have  by  the  western  terici  of 
triangles  6840' ,196  and  6840"»138  bj  the  eastern.    SoUmI; 
the  mean  calculated  arc  It  !«»  37'  20",  I67,  while  the  arc  ob* 
served  was  1<>  37'  ig", 566.    The  difference  then  isO'^^te 
the  total  arcy  and  0",37  for  the  mean  d^ree,  or  5,86  totics 
excess  in  the  linear  extent.    One   can   never  depend  upon 
quantities  so  small  as  this,  so  that  the  agreement  between   the* 
results  of  computation  and  actual  observation,  proves  not  onlj  1 
the  skill  of  the  observers  and  the  accuracy  of  which  their-  in* 
struments  admit  3  but  also  that  the  elliptic  elemenu  empto^ 
in  the  calculation  are  a  sufficiently  near  approximation  to  the 
truth  to  be  deserving  of  confidence. 
antf  Ao  In  the  8th  volume  of  the  Asiatic  Re^saiches,  published!  bj 

wm  osTiht*^  ^^^  Society  at  Calcutta,  are  contained  the  details  of  another 
mri^Uui  ttkcn  measurement  perfbmsed  in  1802,  by  Major  William  Larob^ 
Major  wHliaun  ^<^^"  Bengal,  on  the  Coromaodel  coast.     In  this  undertaking, 
l«aiiil>tooi        which  was  executed  with  great  skill  and  attenUon,  Major 
Lambton  employed  Bengal  lights  as  signals,  chains  for  the 
linear  measures,  and  a  theodolite,  and  a  aenith-sector  made  bj 
Ramsdeo.    The  base  measured  was  6667,7^  ftthoros  reduced 
to  the  level  of  the  sea,  and  to  the  temperature  of  62^  Fahren* 
heit  I  and  the  stations  were  so  chosen,  that  fpur  of  the  sides  of 
the  trkingles  were  almost  in  the  same  line,  and  nearly  parallel 
to  the  meridian  at  the  southern  extremity  of  the  arc,  so  that 
their  sum  but  little  exceeds  its  whole  extent.    The  lengths  of 
these  arcs  in  fothoms  reduced  to  the  meridian  are  thus  given  to 
the  Memoir  of  Major  Lambton. 

AB  20758,13     north  latitude  of  A  1 1?  44'  52",59 
BC  17481,245 

CD  22237,04  north  latitude  of  £  13<^  Iff.  49%018 
DE  35246,43 
From  these  data  Major  Lambton  deduces  the  degree  of  the 
meridian  to  be  60435  fathoms,  or  56762,3  toises.  By  apply- 
ing to  this  the  same  elements  as  we  did  to  the  measurement 
by  Svanberg,  we  have  the  entire  arc  measured  equal  to  1* 
34'  55'S896  i  so  that  the  difference  between  the  results  of  oil- 
eolation  and  of  the  observations  is  only  0'',532  for  the  whole  arc» 
or  0'',337  for  the  mean  degree.  The  elliptic  hypothesis  and 
observation  agree  more  correctly  in  this  instance,  for  the  diffe* 

reooe 
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i^Doe  is  ratber  less  than  in  that  of  Lapland^  alchoagh  iho 
two  arcs  are  wery  nearly  of  the  same  extent.  Thus  the  de* 
free  on  the  meridian  measured  in  Bengal,,  in  the  latitude  of 
|2o  32'  21'  north,  cannot  be  supposed  to  eaoeed  Major  Lamb- 
Ion's  estimate  by  more  than  5,22  toises  j  and  it  is  extremely 
difficult  to  speak  with  certainty  to  quantities  so  small  as  this. 

The  same  observer  also  measured  one  degree  perpendicular  tn^  «!•• 
to  the  meridian^  by  means  of  a  laive  side  of  one  of  his  triangle^)  ^^^<^  *  ^^J 
catling  tlie  meridian  nearly  at  nght  angles,  and  of  which  he  Major    Lsn 
obaerved  the  azimuth  at  the  two  extremities.     The  data  from  <on>  perpenli- 
which  his  results  may  be  verified  are  these  :  ^  ar  to 

Length  of  the  chord  of  the  long  side  in  English  feet  AB= 
391197.20. 

Aximuth  of  the  eastern  extremity  A  equal  to  87^  O'  7'' ,54 
NW. 

Aximath  of  the  western  exlremity  B  equal  to  2679  10'  AAl'fXl 
KW. 

North  hUitode  of  A  \2^  32'  12'S27 
North  latitude  of  fi   12^  34'  38^86. 
With  these  data  iu  the  triangle  formed  by  the  long  side,  the 
jnerkiian  at  B,  and  the  perpendicolar  from  B  on  the  meridian 
at  A«  we  have  the  chord  of  this  last  arc  equal  to  290645,8 
feet,  and  the  arc  itself  290848,03  feet.     By  applying  the  mo* 
thod  of  M.  Delambre,  we  find  the  azimuth  of  the  extremity 
Bless  by  '^'  than  it  was  observed  to  be ;  so  that  we  have  no 
reason  to  suppose  a  greater  error  than  one  second  in  the  obser- 
vation of  each  azimuth,  and  it  seems  next  to  impossible  to 
arrive  at  a  greater  exactoess. 

The  difFerence  of  longitude  between  the  points  A  and  B  ia 
48'  57 ",36.  With  this  angle  and  the  co-latitude  at  A,  we  have 
in  the  spherical  triangle  right  angled  at  the  point  A,  the  extent 
of  the  normal  arc  equal  to  2867,330  seconds,  and  dividing  \^% 
lengtli  in  feet  by  this  number,  we  have  for  the  degree  per* 
pendicular  to  the  meridian,  at  the  extremity  A,  60861,20 
fathoms,  or  57106,3  toises.  Now  these  values  ate  precisely 
what  we  find  on  the  elliptic  hypothesis,  with  an  oblatcness  of 
T^  or  -j^-y-  J  and  iu  short,  the  correspondence  between  the 
hypothesis  and  the  measnies  of  Major  Laoibtun,  is  as  complete 
can  be  wished.   Mnjor  Lambton^  indeed,  dnds  the  degree  on 

the 
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the  perpendicular  too  great  by  200  fathoms,  bat  this  ariies  fiool 

a  mistake  in  his  calcnlation. 
By  applying  Lastly,  I  shall  apply  the  same  method,  and  see  how  nea^ 
th^nf'c^i^  the  elliplic  hypothesis  agrees  with  the  lut  measures  taken  m 
putini;:  the  arcs  France,  which  merit  the  highest  degree  of  confidence,  both 
in  t"S^^the  **  ^^^^  respect  to  the  observers  who  have  executed  it,  and  the 
elliptic  hypo-  means  which  they  had  it  in  their  power  to  employ.  I  have 
theds  it  found  ^^y^^^  ^^ly  ^^e  arc  between  Dunkirk  and  the  Pantheon  at  Pwii, 

to  a)^ree  with    _  ,',  ...  .^«        ..       «^i>.« 

the  late  mta-    from  the  data  published  by  the  Chevalier  Delambre  m  the 

•urtf  takeu  in  3d  ^ol.  of  the  Measurement  of  the  Meridian.  I  employed 
the  same  elements  and  similar  calculations  to  those  made  on  the 
English  arc.  The  oblateness  of  -jl^f  gires  the  difference  between 
the  parallels  equal  to  7883,615  seconds  by  the  eastern  aeriea  ojf 
triangles,  and  7883,617  by  the  westeni  series.  The  mean  of 
these  7883, 616  may  be  taken  as  the  true  extent  of  the  total  are. 
The  two  other  elements  give  for  this  quantity,  7883^621 
and  7883',493,  or  2^11' 23%6  and  23%49,  as  the  calcolated 
extent  of  the  arc.  But  the  arc  observed  was  2*  1 T  19%83# 
according  to  M.  Delambre,  and  2''  ir20',85  according  to 
M.  Mecbain  ;  so  that  the  least  difference  between  the  cal- 
culation and  the  observations  will  be  2* ,64.  M.  Delambre 
is  of  opinion,  that  the  latitude  of  Dunkirk,  which  is  sup* 
posed  to  be  ^l""  2' 9^,20,  should  be  diminished;  and  in  fact 
the  distance  between  the  parallels  of  Dunkirk  and  Green- 
wich, which  is  25241,9  toises,  gives  by  the  mean  of  the  three 
assumed  elliptiticies  26"  32'',3  for  the  difterence  of  latitude. 
After  deducting  this  quantity  from  51  "*  28' 40^,  the  supposed 
latitude  of  Greenwich,  there  remains  51**2'7'',7  or  8*,  for 
that  of  the  tower  at  Dunkirk.  If  from  this  again  we  deduct 
the  calculated  arc  2''  1123^5,  we  have  48"*  50' 44"',5  for  the 
latitude  of  the  Pantheon,  while,  according  to  the  observations 
of  M.  Delambre,  it  is  4g\37,  or  48'',35  by  those  of  M.  Me- 
chain.  If  various  circumstances,  with  regard  to  unfavourable 
weather,  and  also  others  of  a  different  kind  connected  with 
the  revolution,  and  of  which  M.  Delambre  complains  wish 
much  reason,  have  occasioned  some  uncertainty  with  respect  to 
the  observations  at  Dunkirk,  still  the  numerous  observations 
made  at  Paris,  both  by  him  and  by  M.  Mechain  at  a  more 
favourable  season,  and  in  times  of  perfect  tranquillity,  render 
the  supposition  of  an  error  of  4  seconds  in  the  latitude  of  the 

Pantheon 
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fiiiilheoD  wholly  inadmissible.     It  ii|  however,  too  Irae,  that. 

such  errors  are  possible,  and  it  is  only  by  careful  perseverance, 

and  by  repeated  verification,  that  they  are  to  be  discovered  and 

Koioved,  as  we  have  seen  to  be  highly  probable  with  respect  to 

the  station  at  Arbury  Hill. 

Bot  the  same  celebrated  observer,  M.  Mechain,  who  handled  .''^*'*ff  ?! ,' 
»  .  irregoitnty  ui 

iDstmmenta  with  great  delicacy,  and  was  possessed  of  peculiar  obierving  the 
talebta  for  this  species  of  observation,  has  given  us  an  instance  ^•ff*''«nce  of 
of  singular  inegularity  in  the  observations  made  at  Montjui  and 
ai  Barcelona. 

The  latitude  of  Montjui,  determined  by  a  very  Jong  and* 
regularseries  of  zenith  distances,  is  full  3 '24  less  than  (hat 
deduced  from  a  similar  series  of  observations  made  at  Barcelona, 
with  the  very  same  instruments,  and  with  equal  care.    More- 
over, there  is  reason  to  think,  from  other  observations,  that  between  Bar- 
the  latitude  of  Barcelona  (which  is  supposed  to  be  45")  ought  J^^^^JJ^"* 
to  be  diminished  still  one  second,  so  that  the  difference  between 
the  observations  at  Montjui  and  at  Barcelona,  will  probably 
•monnt  to  as  much  as  4".    Local  attractions  are  supposed  to  ascribed  to  lo- 
have  been  the  cause  of  this  irregularity ;  but  then  the  latitude>  cat  atcractioei; 
•a  deduced  from  observations  made  at  Barcelona,  should  have 
been  less  than  it  appeared  by  those  made  at  Montjui  itself;  for 
the  deviation  of  the  plumb-line  (or  of  the  spirit  contained  in  a 
level)  CQuld  only  be  occasioned  by  the  little  chain  of  land  ele- 
vated to  120  or  130  toises,  which  passes  to  the  north  of  Barce- 
lona in  a  north-easterly  direction.     Now  since  the  deviatiotif         l   ^    • 
arising  from  this  source  would  be   northward,  the  zenith  dis-  tions  are  of  a 
taoce  of  circumpolar  stars  would  be  augmented  by  that  devia-  contrary  na- 
tion, and  consequently  the  latitude  deduced  therefrom  would 
be  diminished  by  just  so  much.     But  here  the  contrary  occurs  i 
for  the  latitude  of  Montjui  deduced  from  the  observations  at 
Barcelona  is  48",23,  whilst  that  obtained  by  direct  observations 
at  Montjui  is  only  45'.      Hence  it  seems  probable,  that  the 
cause  of  this*  irregularity  must  be  sought  elsewhere,  and  that  it 
is  not  likely  to  be  discovered  without  repeating  over  again  the 
same  observations. 

Moreover  it  does  not'.'bllow  that  the  latitudes  of  two  places 
are  correct,  because  the  declinations  of  the  stars  deduced  from 
Uiem  correspond ;  for  the  deviations  caused  by  local  attrac* 
lions,  or  from  any  other  source,  are  made  to  disappear  in  cor<v 

reeling 
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fecting  (bt  diclliuuiao^  but  remaiD  oDOonected  io  the  latitodi 
of  etch. 
lL^r^7t^^     Lkmt.  Col.  Madge  ii  alio  of  Ofnnioo,  tiiat  the  imgobmtf  li 
error  on  the     the  value  of  hit  degree  maj  be  aicribed  to  deviatioD  of  iha 
^   b^'^'dM  P^^'"^'^*"®*  occasioned  by  local  attradkMis.    This  it  certmalf 
a^Mmrioni    ▼^T  poMible,  and  may  be  decided  by  an  esaminatkxi  of  all  cir* 
corostaDcet  on  the  spot.    Bot  if  there  be  really  an  cmr  of  I'^in' 
the  extent  of  the  whole  arc,  this  shookl  rather  be  aacribed  to 
aome  defect  in  the  obiervaliGiM  tbemtelTef ,  than  to  any  eitra* 
Deoot  loorce ;  for  the  observations  of  dtfierent  ttangive  wita 
that  differ  more  than  4  seconds  from  each  other. 
McMnrtmeBtt     j  shaU  qow  ooodode  thb  Memoir,  by  expressing  a  vishi 
Se  Mrathern"^  which  men  of  science  in  England  have  it  more  in  their 
fccnitphcre.     than  any  others  to  gratify  $  I  mean  by  making  new 

ments  in  the  soulhem  hemisphere.     Those  whidi  have 

•     made  bitherlo  in  the  northern  hemisphere  are  extremely  te« 

tisfactory  by  their  agreement,  and  give   iis  great  itaaoo  to 

presume  that  the  general  level  of  the  earth*a  sorfiioe  ia  eUip* 

lical,  and  very  regularly  se  j  and  hence  we  might  exped  the 

opposite  heraiiiphere  to  be  equally  so,  and  to  lie  a  portion  of 

turetofia-     the  same  curve.     Nevertheless,  the  degree  measoied  at  the 

caille  tfem  to  Cape  of  Good  Hope  by  Lacaille,  in  latitude  S3*  18'  appears  to 

Up^  of  1^^  ^^*  indicate  an  ellipse  of  less  eccentricity,  or  of  greater  axis  |  for 

ccBirictty.        the  linear  extent  of  57037  toises,  corresponds  to  the  measom 

of  a  degree  in  latitude  47^  47'  in  the  northern  hemispheie. 

If  now  we  calculate  the  arc  as  before^  with  an  oblateoess  of 

j^t  and  with  the  sides  of  Lacaille's  triangles  reduced  to  the 

meridian,  we  find  it  greater  by  10"  than  it  was  found  to  be  by 

observations  of  the  stars.     An  error  of  10  seconds,   by  an 

astronomer  so  skilful  and  scrupulous  as  Lacaille,  is  too  extraor* 

nary  to  l>e  admitted  as  probable.     It  is  true,  that  there  was  a 

greater  error  well  ascertained  to  have  occurred  in  the  meastire^ 

ment  in  Lapland,  amounting  to  13  seconds  }  but  the  academi« 

cianf  engaged  in  this  undertaking  were  by  no  meaoa  equally 

conversant  with  observations  as  Lacaille. 

Proposed  ad*       There  remains,  therefore,  but  one  method  of  renaovii^  fU 

Z^'cm^^    doubt  on  this  subject,  and  this  is  to  repeat  and  verify  the  mea- 

lorement  at  the  Cape,  and,  if  possible,  to  extend  it  still  ftrthar 

to  the  north.    The  same  Major  Lambton,  who  has  ancoeeded 

so  well  in  Asia,  and  ia  in  possession  of  such  perfect  inatmuieiiti 

lor 
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fbr  the  purpose,  would  be  uogularly  qualified  for  a 
nmilar  undertaking  in  Africa,  and  would  furnish  us  with  a 
ineasurement  in  the  other  hemisphere,  ^  much  to  be  relied 
iipon  as  the  former.  He  woiild  hdve  the  glory  of  deciding 
iwd  important  questions  bjr  his  own  observations;  first,  the 
aimilarity  and  magnitude  df  the  two  hemispheres  :  and,  se-^ 
condljr,  the  degree  of  reliance  to  be  placed  on  the  elliptic 
hypothesis. 

It  might  be  still  further  desirable,  it  other  measurements  «>^  In  N«w 
cooM  alto  be  andertakeo,  either  in  New  Holland,  or  in  Brazil ;  ^^*^'^^' 
for  though  neither  of  these  cotintries  differs  much  in  latitude 
from  the  Cape  of  Good  Hope,  they  are  so  remote  in  longitude, 
that  a  correspondence  of  measures  so  taken  would  neatly  esta* 
bliih  the  similarity  of  all  meridians. 

Note. 

I  shall  now  explain  the  formulae  employed  id  deducing  the  Formuls  tm- 
letults  to  which  I  have  come  in  the  foregoing  Memoir.  The  pioy^.in  tbm 
demonstration  of  them  is  to  be  found  in  the  work  of  M.  De-  compuuUoB, 
lambr^  on  the  Meridian. 

In  the  first  place,  let  a  be  the  radius  of  the  equator,  e  the  ec« 
centricity,  ^  the  latitude  of  one  extremity  of  a  side,  or  arc,  in 
any  aeries  of  triangles,  and  0  the  azimuth  of  that  side.  The 
radios  of  curvature  of  this  arc  will  be  expressed  by 


( 
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Rl R  R  a 

Hence  we  see  that  R  is  the  radius  of  the  arc  at  right  angles 
to  the  meridian.  One  may  in  general  neglect  the  azimuth, 
and  take  the  last  radius  for  the  radius  Rl.  Now,  in  compu- 
ting the  arc  between  Clifton  and  Dunnose,  I  have  supposed 

theoblateness  to  be  g^  or  e«  =  g?.'  and  log.  a  =  0,5147200 

expressed  in  toises. 

'  The  latitude  of  the  southern  extremity  of  the  base  is  the 
same  as  that  of  Clifton,  and  its  azimuth,  if  we  choose  to  attend 
to  it,  is  nearly  335'  23'.    This  base,  considered  as  an  arc  of  a 

circle>  is  reduced  to  iu  sine  by  the  formula  i  =:  Ipg.  •  —  eR«  ' 
Vol.  XXXIV.-^No.  157.  H  (K 
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Formulx  em.    (K  being  the  modules  of  the  table  of  logaiitbtns,  so  that  log. 

ployed  in  the     ^=,9.6377843.) 

a>mputation.  By  means  of  the  loganthmic  Fine  of  the  base,  and  the  angles 
of  the  triangles,  considered  as  spherical,  the  logarithiiiic  sines 
qf  the  sides  in  the  series  were  next  conapoted,  and  then 
rpduced  to  logarithms  of  the  arcs  themselves  by  the  formula 

log.  I  3=  log.  sm.  f  H ^^ —  ^ 

For  tlie  purpose  of  making  this  last  redaction,  it  is  snificient 
to  take  a  single  value  of  R,  corresponding  to  the  mean  latitade 
of  the  entire  arc  52^2' 20".  It  was  thus  that  the  table  was 
/ormed  of  logarithmic  sides  considered  as  arcs. 

Let  m  be  one  of  these  arcs,  and  let  ns  represent  by  i^  and 

l^"  its  value  red  need  to  the  meridian,  the  one  in  totsea,  the 

other  in  seconds  of  a  degree,  and  we  shall  have  the  fdlowing 

form  u  is ; 

^,  J.       /»'».§in.  •n    ,  ,       /m^.tin   *9\     /n.'cos.fiV 

*4<=w.co..6-  (___)  .,ang.^-(— ^— )  .  [-^sr) 
.(l+3tan,*+) 

{—^y  .   (^)  [  :  the  superior  sign  being  taken  when  the 

latitude  4^"  is  greater  than  >}/,  and  the  inferior  when  it  is  less. 
The  correction  dependent  on  the  convergence  of  the  men- 

dian  for  the  azimuths  »  S»  =  (^.-^l^)  ■  (^^jTTSrsfe)- 

Hence  the  azimuth  of  the  first  station  seen  from  the  second 
and  reckoned  westward  from  the  north,  is  ^  =s  180*  -h  0 

If  P*  be  put  for  the  difference  of  longitude  between  two 
points  distant  by  an  arc  which  measures  m,  v^e  have  sin.  P 

sin.  m.  tin.  ^,^.  ,         /»«N  K       /«\ft         j 

=  —ssn;-.  log- "»•"•=»*«•  (xj  —  -r  •  (et)  '  ■•"' 

log.  F'  =  log.  (^)  +  4..  («n.  F-.) 

The  arc  of  the  meridian,  between  Greenwich  and  For- 
mentera,  is  so  fortunately  situated,  that  its  middle  point  is  in 
latitude  45\  Its  whole  extent  measures  12'  48'  44*,  and  the 
distance  between  the  parallels,  in  linear  measure,  was  found  to 
be  730430,7  toises.  Hence  the  mean  degree,  corresponding  to 
the  latitude  of  45*  4'  18%  is  57010,5  toises  |  and  if  we  mnlti- 

ply 
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ply  Ibis  number  by  90%  we  get  one-fourth  part  of  ihe  nxeridiiaii  Formulx  em- 
of  the  earth.  ^  .     Pai."/*' 

'  The  correction  to  be  deduced  Tor  oblateness  is  58,  59,  or  compuucioo. 
6\  toises,  according  as  it  is  assumed  to  be  ^4-5.,  .3-J-y,  or  ".yf^., 
and  if  we  take  the  mean  of  th^se,  we  have  the  fourth  part  of 
the  meridian  Q  2=  5 1 30886  toises ;  and  hence  the  metre  =■ 
4433O867  lines ;  so  that  the  value  of  the  metre  turns  out  to 
be  almost  entirely  independent  of  the  elliptical  form  of  ih« 
earth. 

*  The  radius  of  the  equator  is  derived  from    the  expression 

log.  a  =  log.  (^)  -f  K  .  (J  .  i  +  tV  .  •«-  Vy .  0'  '^^^"^ 
tbe  oblateness,  and  v  the  periphery  of  a  circle  ^  3,1416. 

In  order  to  compare  any  degrees  measured  with  those  ob« 
taiiM^Qnthe  elliptic  hypothesis^  we  have  a  very  simple  for« 
oaula.  Let  m  and  m'be  the  Taluea  of  two. degrees  on  tha 
meridian,  of  which  the  mean  latitudes  are  ^;,l  and  42  ;  io  com- 
paring  the  analytic  expressions  for  these  two  degrees  deve« 
Ippiog  thera»  and  then  making  ^  s=  45'*,  we  have  m  =:  m  . 
(1  —  J  .  p  .  cos.  2^+g  .  COS.  *2>l'2),  HI  *2  57010,5  toisei,  p  = 

"  ^        ^      '       1   .  biu.  1  ©         04  ^l^.iin.  1'/ 

And  then  we  shall  find  that  the  oblateness  r^-j  gives  5/075,66 
and  57192,38  toi<«cs  for  the  degrees  in  England  and  Lapbnd. 

I  shall  here  subjoin  one  reflection  more,  which  appears  of 
importance.  The  oblateness  cf  the  enrth  is  a  quantity  which 
varies  con:»idcrabIy,  by  the  least  difference  in  the  elements  on 
which  it  depends.  Accordingly,  it  is  not  surprising,  that  its 
value  fluctuates  between  two  proportions  which  did'er  sensibly 
from  each  other.  To  illustrate  thu,  let  p  be  the  function 
which  serves  to  determine  the  oblateness  of  the  earth,  >o  that 
:{r  x=  p.     When  this  equation  varies  —  ^  =  i*  .  Jp. 

Now  the  coefficient  1'  being  very  great,  we  see  why  the 
least  variation  in  the  elements  of  the  function  p,  occasions  so 
considerable  a  vatiation  in  the  denominator  of  the  oblateness. 
This  is  precisely  what  happens  in  the  lunar  equations  depen- 
dent on  the  figure  of  the  earth,  and  which  M.  Laplace  hat 
deduced  from  his  beautiful  theory.  Thus,  for  example,  in.th«^ 
inequality  that  depends  on  the  longitude  of  the  moon's  pode,  .  ■ . 
which  be  has  determiucd  analytically  with  so  much  pctcision^   <• 

H  'J  th«      •     .       . 
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>the  Domericd  coaflBcieDt  fbood  by  Boig  gives  ^^  for  the 
oblateneus  bat  if  this  ooaffideot  be  dUniDbhed  by  0'%GtS5« 
tbeo  the  obhteiieM  beoomee  -j^*  to  that  a  variation  even  to 
this  imall  amouDt  io  the  ooeffident  aogmeots  the  denocniiiater 
of  the  oblateoett  nearly  ^  part. 

The  nine  happens  with  regard  to  the  pepdnlom  vibrarigg 
seconds ;  for,  supposing  its  length  at  45^  to  have  been  cor 
rectiy  ascertained  by  MM.  BioC  and  Mathieuj  if  we  wish 
to  know  the  length  of  a  second's  pendolom  at  vthe  eqnaitory 
correspondingtoanoblatenessof -y^  wefindittobe439/l810 
Hnes.  Now  this  length  differs  (rota  that  determined  by  Bon* 
guer  only  by  0^029  of  a  line,  and  M.  Laplace  even  thinks 
that  the  result  of  Boogoer  shonld  be  diminished  by  abont 
double  this  quantity.  We  see  from  hence  how  modi  then 
Httle  differences,  whether  produced  by  errors  of  observation^ 
er  irregularities  in  the  earth  itself,  are  liable  to  siSect  the  deno» 
ainator  of  the  fraction  expressing  the  oblateness. 

Fortnnatdy,  it  seems  probable,  that  the  ntmost  latitude  of 
oor  present  uncertainty  is  between  the  limila  of  SSO  and  Sl<h 
and  the  mean  of  these  may  be  oonstderod  as  a  very  near  ap* 
proaimation  to  the  troth. 


IIL 

Critiad  Ohservaiions,  on  Dr.  WollastoiCs  stated  improvment  ff 

the  Camera  Otsatra  and  Microscope  in  the  oppUcatwrn  oftke 

Meniseus,  and  7k«  Piano-Convex  Lenses ;  proving  skeir  »• 

feriority  to  the  dmtbk  Convex  Lens  generally  used.     By  Mr. 

William  iovws,  Optidan. 

To  Mr.  Nicholson. 
SIB, 

ftsAmoM  to  a  A  ^  ™7  ohaervationsj  pohUsbed  in  yonr  loomal,  Vdomo  7, 
SSSJ^^  X!i.  proved,  1  trust,  that  £e  JPMscopic  Spectacle  Glass,  ad- 
perimdfe       Tcrtised  by  Or.  WoUaitoo,  aa  posMiiog  a  ntw  optical  prind- 
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)jle,  and  aSbrding  :in  improvement  in  the  figure  of  n  ipecinde 
^Um,  aah  no  oilier  than  ihe  old  rejected  Meniscus  Lcim  ;  con* 
laiiit^  no  [irinciple  of  refraciion.  differcni  from  the  plano-con- 
vex, and  double  convex  lenses;  but,  as  it  caused  a  grealer 
•Ix'i ration  of  ilie  rays  of  tight  than  (hose  two  leosei,  was  a 
worve  form  of  lens  for  tpectacies,  or  any  other  imtrument,  than 
the  double  convex  lens  generalljr  used  by  practical  opticians:  It 
win,  therefore,  siirptise  others,  besides  myself,  thai  Dr.  W. 
(lir'uld  be  induced  again  lo  propose  the  Meniscoi,  as  an  iin> 
priivouieni  In  the  Camera  Obscura,  by  substituting  it  for  (hs 
doubleconvexlens,  his  account  of  which  you  copied  la«t  month 
jnio  your  Journal,  from  the  Philosophical  Tran«aclioni  Ibr 

mn. 

The  deiire  I  have  to  maintain  an  optica!  truth,  and  the  duty  Motive  of  ih« 
I  owe  looQr  profeSBLonal  interest,  obliges  me  again  lo  point  oul  moit. 
to  your  readers,  what  I  judge  lo  be  the  error  of  bis  reasoning, 
and  ihe  fallacy  of  the  inference. 

In  his  description  of  the  effect  of  the  double  convex   lent  in  Remedy  iTited 
Ihe  common  camera,  page  2?,  he  slates  the  known  effect  of  the  ,,^,p„  j,  °J|j. 
images  dIsUni  from  the  middle,  or  direct  focus  of  ihe  lens,  being  cable  lo  ihe 
tomewbai  indistinct,  on  account  of  the  plane  of  representation  '"^".""i^l^ 
becoming,  in  distance,  greater  than  the  principal  focus  of  the  pi»eibt>cTMa 
lens  i  and  the  obliqvie  pencils  of  rays  being  refracted  to  a  focus,  "".'"'f  '■• 
rjitber  shorter  than  llie  principal  one.     "  On  this  account,"  be  cui. 
adds,  "  it  it  in  general  best  to  place  the  lens  at  a  distance  some- 
vhat  lets  than  ibat  which  would  give  most  distinctness  lo  the 
central  images,  because  in  that  case  a  certain  mixlerate  esten- 
■ian  is  given  to  the  field  of  view,  from  an  adjustment  better 
adapted  to  lateral  objects,  without  materially  impairing  ihe 
brightness  of  those  in  the  centra."    The  aberrations  of  the  leni 
add  also  lo  ibe  indisiioctn^. 

The  collateral  indistiocineis  in  our  portable  chest  Cameras,  is  Ot")"'"""'  ">^ 
bnl  trivial  and  nnimportani ;  and,  in  my  opinion,  the  remedy,  the  remedy  in 
as  above  proposed,  will  be  found  by  the  artist  lo  be  worse  ihan  ""  ■  '"■ '" 
the  defect,  as  the  dlslinci  and  vivid  central   images  will  be  f^Qcara.- 
vitiated,  and  ihe  extreme  images  but  little  improved.  The  most 
perfect  remedy  is  that  which  has  been  used  by  opticians  in  large 
cameras,  for  more  than  50  years  past,   of  placing  a  bottom 
board,  or  whitened  lable,  with  a  concave  turface,  proportionated 

[the  focal  diiUace  of  the  leni  -,  which,  corresponding  very 
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Dcarlf  (o  the  focus  of  all  oblique  refracted  rajs,  exhibits  niii* 
▼ersally  the'  images  vith  the  greatest  brilliaocj  aod  distinct- 


The  exact  car\'e  of  the  surface  of  this  board  or  table  should 
be  that  of  a  conic  section,  but  the  concave  (spherical)  one 
tnswen  sufficiently  well.    It  is  necessary  for  thfe  reader  un- 
skilled in  optics  to  know,  that  what  opticians  name  the  axis  of 
a  lens,  is  that  imaginary  line  thai  is  supposed  to  pau  through 
its  centre,  and  is  not  subject  to  any  refraction,  aod  all  other 
rays  incident  on  the  surface  are  refrangible^  in  proportioo  to  the 
angle  they  make  with  this  axia,  those  rays  impinging  nearest  the 
centre  of  the  lens,  and  with  the  least  obliquity  of  position,  are 
refracted  with  the  most  perfect  images,  or  with  the  least  aberrtf- 
tion,  in  double  convex,  plano-coovci,  and  meniscus  lenses.  The 
longitudinal  aberration  produces  a  focus  short  of  the  principal 
one,  and  the  lateral  aberration  a  confused  lateral  .extension  of 
the  images,  blended  wiih  prismatic  colour.     These  aberrations 
.increase  directly  with  the  diameter  and  thickness  of  the  lint, 
aod  inversely  with  its  focus.    In  lenses  of  large  diameter,  and 
abort  foci,  these  aberrations  will,  by  expenmeiit,  l>e  jneodered 
wery  mauifcst,  and  which  have  beeti  clearly  demonstrated  by 
that  learned  optician,  Mr.  Benjamin  Martin,  in  his  Eleooents  df 
Optics,  Dr.  Smith,  and  others. 
Dr.  Wollai-         The  subsequent  paragraph,  page  27,  describes  Dr.  WoIIas- 
ment,  witli  the  ^^^  proposed  improvement :  the  substance,  in  his  own' words, 
"**K^"h  ^''    ** **  follows.     "  The  lens  is  a  meniscus,  with  the  curvatures 
ration.  of  its  surfaces  about  in  the  proportion  of  two  to  one,  so  placed^ 

that  its  concavity  is  presented  to  the  object,  aod  its  convexity 
toward  the  plane  on  which  the  images  are  formed.  The  aper- 
ture of  the  lens  is  four  inches,  its  focus  about  tweoty-twa 
There  is  also  a  circular  opening,  two  inches  in  diameter,  placed 
at  about  one-eighth  of  the  focal  length  of  the  lens  from  its  con- 
cave side,  as  the  means  of  determining  the  quantity  ai:d  direc- 
'  tion  of  rays  that  are  to  be  transmitted.  The  advnnti^  of  this 
construction  over  the  common  camera  obscura  is  Such,  thiac  no 
one  who  makes  the  comparison  can  doubt  of  its  superiority) 
but  the  causes  of  this  may  require  some  explanation.  It  btfi 
been  already  observed,  that  by  the  common  lens  any  obUqoe 
pencil  of  rays  is  t>rought  to  a  focus  at  a  distance  less  than  that  of 
the  principal  focoa.    But  in  the  constmctkni  above  described, 

-  the 
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the  focal  distance  of  oblique  pencils  is  not  merely  as  great,  bat 
is  greater  than  chat  of  a  direct  pencil.  For,  since  the  effect  of 
\h^  first  surface  ih  to  occasion  divergence  of  parallel  rays,  and 
thereby  co  elongate  the  fucus  uliimarely  produced  by  the  second 
surface,  and  since  the  degree  of  that  divergence  is  increased  by 
obliquity  of  incid-nce,  the  focal  length  resulting  from  the  com- 
bined  action  of  both  surfaces  will  be  greater  than  in  rhe  centre^, 
if  the  incidence  on  the  second  surface  be  not  ho  Oblique  as  t6 
increase  the  convergence.  On  this  account,  the  opening  £  it 
placed  so  ranch  nearer  to  the  lens  than  the  centre  of  its  second 
surface,  that  oblique  rays  Ef,  after  being  refracted  at  the  first 
surface,  are  transmitted  through  the  lens  nearly  in  the  direction 
of  its  shorter  radius  ;  and  hence  are  made  to  converge  to  a 
point  so  distant,  that  the  image  (aty)  falls  very  nearly  in  the  . 
fame  plane  with  that  of  an  object  centrally  placed.** 

The  radii  of  curvatures  for  a- meniscus  of  22  inches  focus,  OH^ervatioos 
being  as  two  to  one,  is  not  essential,    llicx  theory  of  dioptrics  {he  ineni»cu*» 
thews",  the  greater  the  proportion,  or  the  nearer  that  the  radius  inferior  in  its 
of  one  tide  approaches  to  infinity,  or  a  piano,  the  more  perfect  Jl<   2  *^«f^ 
the  lens  will  be.     Dr.  W.  has  not  stated  the  diameter  of  the  lent.  ' 
convex  lens,  but  the  reader  must  suppose  it  to  be  four  inches, 
like  that  of  the  meniscus  ;  nor  has'  be  told  the  reader  what  im- 
provement would  be  produced,  if  he  placed  a  similar  circular 
opening,  or   limited  apeiture,  also  over  the  convex  lens.     I 
iDQst,  therefore,  inform  the  reader,  and  he  may  himself  prove 
it  to  be  correct.      The  diameter  or  aperture  of  four  inches  it 
too  great  for  a  lens  of  22  inches  focus,  either  double  convex, 
or  meniscus  lens,  placed  in  a  Camera Obscura,  as  it  transmits 
too  much  light,  and  produces  too  much  aberration  for  the  most 
distinct  representation  of  the  images  within  the  Camera.  '  Dr. 
W.,  therefore,  no  doubt,  was  obliged  to  correct  this  palpable 
defect,  by  a  curtailment  of  the  area  of  his  lens  no  less  than 
three-fourths  of  the  whole,  and  the  L  ns  would  have  been  more 
like  one  applied  by  a  skilful  optician,  if  he  had  at  first  inserted 
a  lens  of  about  two  inches  diameter.    The  limited  aperture, 
therefore^  it   is  evident,  advantageously  excludes  superfloous 
rays,  but  has  nothing  to  dp  Wiih  the  dehrminaiion  ot  their 
direclion.      Upon  a  fair  comparison,  the  reader  will  not  only 
doubt  of  the  superiority  of  Dr.  W.*s  Camera,  but  be  convinctd 
of  Its  absolute  inferiority  ^  for  the  double  coDvex  leds^  uodtr  ih^ 
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lame  iliamelcr  and  focos  attbe  menlscut,  bai  leu  sphencal  Mt- 
.  face,  and  coiuequeatty  less  iongiiudinal  and  lateral  abcrraltoa  of 
.  the  two.  I-<<^I  us  now  advert  to  iba  tratirtbrmaiion  of  the  con* 
vex  lens  lo  become  a  meniscus,  with  Uie  same  focos  )  by  coo- 
tidering  iheir  figurei  in  the  diagrams,  the  reader  will  pt^crive, 
that  at  much  as  tbe  upper  suiface  of  the  coovw  ba»  been  incoT- 
vated  for  a  meniscus,  so  mucli  ibe  moic  has  tlie  convexiiy  of 
the  under  side  been  augmented,  to  reraln  the  original  focm. 
The  oblique  pencils  of  rays  lirsl  entering  Ihe  meniscus,  or  up 
part  of  its  surface,  are  fiom  ibe  immutable  law  of  refrsciion 
refracted  from  the  axis  of  the  lent,  conitarjrwiK  lo  llgc  Crtt  iir 
rection  on  ihc  convex,  and  afterwards  in  ilieir  pasuge  in(o  air, 
by  tlie  increased  inferior  conveiily,  refracted  back  towards  lite 
^is  proportionally  more  than  by  ihe  underside  of  ibe  doublp 
convex  to  be  converged  to  the  same  focal  distance ;  and  all 
pencils  of  rajs  thai  impinge  on  Ihe  surface  in  an  oblique  direc* 
tion  lo  its  axis,  must  be  untied  the  same  as  by  Ihe  convex  Icoi, 
at  a  focus  somewhat  sliorler  than  ifae  principal  focos  fioQ] 
direct  rays.  Tbe  meniscus  lens,  in  refractive  property,  difTerf 
not  from  the  double  convex  one.  The  above  exptaoaiion  ii 
agreeable  to  all  writers  on  optics,  and  to  correct  experiment.  In 
ibis  meniscus,  it  is  not  "  ip  the  incidence,"  &c.  but  the  ind* 
4ence  always  is  so  oblique  on  [he  second  surface,  as  ti>  increase 
Ihe  convergence ;  and  no  kind  of  opening  £  whatever  wiU 
change  nature's  laws  of  re  fraction,  so  as  to  elongate  the  focua,or 
to  produce  two  ditfercnt  focuses  in  one  lens  }  and  hie  prevjoiu 
explanation  of  "  occasioning  all  pencils  to  pass,  as  nearly  aa  may 
be,  at  right  angles  lo  ibe  surfaces  of  the  lens,"  page  1J,  is  an 
■  ■relevancy  in  optics,  and  is  ihe  error  of  reasoning  Ihat  \  impuied 
formerly  to  Dr.  VV.  on  his  spectacle  glass.  Ii  is  the  angle  lhat 
the  rays  make  with  the  axU  of  the  lens,  of  whatever  shapit,  ihot 
refraction  is  eslimaled  from,  as  the  science  teaches  us  j  not 
from  ilie  geometrical  positions  of  pencils  and  surfaces.  From 
the  greater  aberration  that  ibe  meniscus  possesses,  ihe  images 
formed  by  ii  will  be  lets  distinct,  hate  less  light,  and  be  more 
distorted  than  by  the  double  convex  lens,  Ii  is  from  the  exlendej 
lateral  -distortion,  and  bringing  ihe  meniscus  nearer  to  (be 
plane  than  its  exact  focus,  that  I  can  assign  a  cause  how  Dr.  W, 
could  have  fallen  into  the  error  i  had  he  placed  the  concave  side 
downwardsj  it  would  have  been  a  better  position,  the  image* 
would 


V^OH  IVlTmUMlVTS  CALtiP  FB&liCOPip.  )0i} 

yoald  have  bees  more  defined  and  enlightened ;  it  was  so 

applied  in  his  spectaclecj  the  oooyex  side  being  next  to  the 

object :  bnt  in  neither  case  will  the  images  be  so  perfect  and 

yivid,   as  by  the  doqble  convex  lens.    The  meniscus  in  j  The  menitcuf 

Camera  is  not  a  new  application ;  several,  some  years  back,  ^^n^JJ*^**^^ 

were  made  for  the  purpose,  but  not  preferred.     I  can  refer  to  ference  to  ez^ 

ll^e  machine  now  ei^istiog  with  one.     I  have  caused  two  lenses  p^nmeot. 

to  be  ground,  one  a  double  convex,  the  other  a  meniscus,  as 

Dr.  W.  directs,  of  the  same  diameter,  nearly  four  inches,  and 

ibcus  twenty-two  inches ;  which  experimentally  verify  the  cor- 

xectness  of  my  observations,  and  which  any  intelligent  person 

may  inspect^    by  application  at  our  manufactory,  3Q;  Hpl- 

bom. 

The  following  quotaiions  may  to  some  of  your  readers  better  Qoottiioni  re* 
corroborate  the  truth  of  my  remarks.  *^    •        ' 

''  If  the  side  were  concave  (of  a  piano)  so  thai  the  lens  be- 
came a  meniscus,  there  is  no  proportion  of  the  radii,  or  position 
4)f  the  lens,  with  regard  to  the  radiant,  but  what  will  give  the 
aberration  greater  thap  the  piano  convex  in  its  best  position ; 
and,  since  this  was  first  observed  by  opticians,  the  meriiscus  be- 
gan to  lose  ground  in  the  construction  pf  optical  instruments, 
and  is  now  quite  rgected.*'  Martin's  Elements  of  Optics,  1759« 
page  29. 

•    An  oblique  pencil  of  rays  has  its  focus  a  little  nearer  the  lens 
(doable  convex)  than  a  direct  pencil.    Cor.  fig.  2. 

This  prop,  holds  good  in  a  concave  lens,  and  also  in  a 
ineaiscus,  as  well  as  in  a  convex  one.  En^erson's  Optics,  page 
124,  prop.  24. 

'*  When  parallel  rays  fall  upon  the  plane  side  of  a  plano- 
convex glass,  the  aberration  of  the  extreme  ray,  which  is  |. 
of  the  thickness,  is  less  than  the  like  aberration  caused  by  any 
meniscus  glass  whose  concave  side  is  exposed  to  the  incident 
fay. 

*'  When  the  said  glasses  have  their  convexities  turned  to 
the  incident  rays,  the  aberration  of  the  extreme  ray  in  the 
plano-convex,  which  is  now  but  ^  of  its  thickness,  is  less  than 
the  like  aberration  of  any  meniscus  in  this  position.*' 

The  best  of  all  double  concave  glasses  has  the  semi-diameters 

-of  ita  first  and  second  concavities  as  l  to  6  }  and  consequently, 

fhis  is  the  l)est  figure  ot  a  glass  to  help  short-sighted  persons,  i^s 

the 
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ObcerTationt 
on  the  peris- 
cop  I  c  micro- 
tcope. 


the  double  convex,  one  of  the  like  figure  U  the  best  for  specto- 
cles."     Sraiih'g  Optics,  Art.  661,  663*  665. 

"  For  since  a  meniscu:;,  unless  the  surfaces  of  it  are  -paraUd 
to  one  another,  has  the  sanne  effect  cither  that  a  conrex  lenl, 
or  a  concave  one  would  have,  all  the  cases  of  diverging*  or  conP- 
verging  rays  that  are  refracted  by  it,  will  be  the  same  with  thon 
already  exphiined  in  the  instances  of  convex  or  coDcave  lenses* 
RiUhcrfoid's  Philos.  vol.  1,  page  286. 

*'  A  plano-convex  glass,  wilh  its  i  ^lane  I  *'^*  towarfl 
the  incident  parallel  rays,  has  less  aberration  than  any  ineniscai 
with  its     <  convex  1   ^.^^  expoied  to  parallel  rays.      Whence 

it  necessarily  follows,  that  that  meniscus  is  best,  which  ap- 
proaches neaiest  in  shape  to  a  plano-convex  leas/*  t  Hanis  (of 
the  Mint)  Optics,  17/6,  p.  67. 

So  sensible  have  some  optical  glass  grinders  been  of  the  im- 
practicability and  insufficiency  of  tlie  meniscus  glasses  of  short 
foci  for  spectacles,  that  I  have  in  my  possession  some  plaDO- 
convex  and  plano-concave  glasses  actually  fitted  in  the  frames 
and  sold  for  the  ntw  periscopic  glasses. 

The  sort  of  French  angle  of  reduction  that  Dr.  \V.  has  gi.ven* 
to  obtain  geometrically  but  nearly  the  radii  of  meniscus  fors 
given  focus,  will  be  useless  to  the  workman,  as  be  ah esdy 
knows,  by  a  very  short  arithmetical  operation,  how  to  obtain 
exactly  such  radii  in  half  a  minute's  time,  or  a  tenth  part  of  ibe 
time  necessary  to  construct  that  problem  by  Guucer  a  bliding 
rule,  the  time  would  be  slill  shorter. 

The  combination  of  using  two  glasses  in  ordinary  simple 
microscopes,  or  hand  magnifiers,  t^  diminish  the  errors  arising 
from  the  spherical  figure  of  one  glass,  was  known  to  Sir  Isttic 
Newton,  and  successive  opticians.  1  hat  late  excellent  practical 
optician,  Mr.  Kamsden,  by  the  combination  in  the  best  posjtioD 
of  two  piano  glasses,  wilh  their  convex  sides  to  each  other,  ap- 
plied eye-pieces  to  his  instruments  wilh  great  advantage^  to  read 
oif  divi»iions  of  his  circles,  and  m  ignlfy  the  wires  of  bis  teles* 
copes,  u  iih  clear  definition  at  the  circumference  of  the  field  of 
view,  the  diameters  of  ihe  glasses  being  no  smaller  than  the 
aperture  of  the  tube.  I'he  same  principle  has  since  been  advan- 
tageously applied  to  large  object  lenses  for  the  Incernal  micro- 
scope. 
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scope,  by  the  late  Mr.  G.  Adams,  and  ourselves,  where  the 
diminution  of  light  was  of  less  consequence  than  indistinctness 
d  the  image  In  many  cases  the  combination  of  two  convex 
lenses  answer  i^ery  well :  but  the  combining  of  two  similar  plano- 
convex lenses  together,  of  superfluous  diameter  and  thickness,  and 
for  the  greatest  defect  or  aberration  in  the  worst  position  to  each 
other;  and  aTterwards  to  palliate  it  with  a  small  aperture  as 
abewn  in  figure  4,  is  such  an  anomaly  or  absurdity  in  opitics'as 
not  to  require  any  serious  comment  on  my  part.  I  sbtiU  only 
appeal  to  the  least  ex[)enenced  constructor  of  microscopes,  - 
whether  he  does  not  know,  that  the  substitution  of  a  double 
convex  lens  of  the  diameter  only  of  Dr  W.'s  aperture,  and  or» 
the  same  focus,  would  produce  an  image  infinitely  more  perfect 
and  vivid  than  the  mutilated  one  proposed  by  Dr.  W. 

From  these  remarks  I  presume  there  will  be  nothing  to 
apprehend  firom  the  attempt  of  Dr.  W.  to  depreciate  the 
excellence  of  the  spectacles,  Camera  Obsnras,  and  Mocro^ 
•copes,  as  have  been  constructed  by  the  most  eminent  Opticians 
of  the  day. 

I  am.  Sir, 

Your's,  &c. 

W.  JONES. 

Hblbam,  iCthJan.  1813. 


IV. 

Rules  Jur  discovering  new  Improvements,  exemplified  in  the  art 
of  thrashing  and  cleaning  grain  j  hulling  rice ;  warming  rooms ; 
preventing  ships  from  sinking,  ^c.     By  Olxvex  Evans,  of 
PhXladefphia* . 

NECESSITY  is  called  the  mother  of  inventions;  bot  upon  origin  of  Uk 
inquiry  u  e  shall  find  that  reason  and  experiment  bring  them  vcntions. 
lofth ;  for  almost  all  inventions  have  been  discovered  by  toch 
steps  as  the  following  ;  which  may  be  taken  as  a 

*  From  the  Appeadix  to  hit  <*  Young  Mill-wrigfat  and  Miller't  Ouide*' 
printed  by  lubtcxiption  in  Philadelphia,  but  sexy  larce  ia  this  country-. 
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Mule 
Kulc  for  in-         Step  1 .  Is  to  investigiie  the  fandinieiital  prioripki  ef  tU 
TontldCT  ihe    *^*^T'  «^  **>«  proccM  pf  the  art  or  mannfactare  we  wUi  It 

theory  and        improve. 

II.  lod  whit    deduced  from,  or  founded  oo,  theie  principles^  to  produce  tta 

IQ  tpeculatkm  effect  we  desir^. 
wouldbethe         ,,,  ^       ., 
be^  plan  of 
operatioj; : 

III.  how  far 
mod  in  what 
rctpcai  the 
present  prac* 
lice  can  be 
improved : 

IV.  make  ei- 
•rimentior 


Trials  of  tht 
plant  thtti 
deduced  from 
rcaioDiiig. 


Example,  f. 
ThJ  aching  rf 


HI  Consider  whether  the  theory  is  already  put  in  pn|Clipe  ta 
the  l)est  advantage,  and  what  are  the  imperfectioni  or  dis* 
advantages  of  the  common  process  of  the  art,  and  wbetbef  tbej 
pan  l)e  evaded  and  the  prooess  improved  \  and  what  plaos  ara 
most  likely  to  succeed. 

IV.  Make  experimenti  in  practice  to  try^ny  plant  that  the 
speculative  reasonings  may  propose  or  lead  to.  Any  ingeniootf 
artist,  taking  the  foffgoiqg  steps,  witl  probably  be  led  to  ioh 
provenqent  in  his  own  art  \  for  we  see  by  daily  experieooe  tbM 
every  art  may  be  improved.  It  wiU,  however,  be  in  Tain  to 
attempt  improvements,  unless  the  mind  be  freed  from  ptejudiof 
in  favour  of  established  plans. 

Example  1.  Suppose  we  take  the  art  of  thrashing  gndq* 

Then  by  the  rule. 

X!^p\t^\Ani^  S^^P  1*  What  are  the  principles  on  which  this  art  it  founded  ? 
iht  »n.  To  The  grain  is  contained  in  a  he^d  on  the  top  of  the  straw  endettd 
dims^^the  .^  ^  ^^^^^  ^^  ^j^^g.^  ^^^^  recjuires  a  force  to  break  the  hull,  and 

l>eatiog  or  by  disengage  it ;  which  may  be  done  either  on  the  principle  of 

nibbing.  beating  or  of  rubbing. 

II.  Tftrory  II.  What  is  the  best  plan  in  theory  foref!ecting  this?    As 

^^^hJ^^  \^  ^^  ^°^  ^^^^  '^  requires  nearly  equal  force«  apd  is  a}!  oontaipel 

^'  in  the  head,  which  is  much  less  in  quantity  than  the  ti^aw, 

theory  directs  the  force  to  be  r^ularly  and  uniformly  appl(ed 

to  the  head  only,  which  will  require  but  little  Jiower^  teeing 

we  can  rub  it  out  between  our  hands. 

III.  How  is  this  theory  put  in  practice;  and  what  «re  the 
imperfections  and  disadvantages  of  the  common  proc^  ?  the 
grain  in  the  straw  is  laid  on  a  plank  floor,  and  beaten  by  mei^ 
with  flails ;  or  on  the  ground^  and  trod  out  by  horset. 

Ditadvamagei.     The  disadvantages  are. 

L^H  ^"  '•^-  The  force  is  in  both  cases  applied  equally  to  the  t|nw. 
the  straw  is    at  wdl  at  the  head* 


ht.  ptuewi 

rr  ret  ice. 
Thrashing 
by  men : 
treading  by 
animals. 
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tl.  Much  force  if  lot!,  b^ng  andeeeMirily  expended  inwellatth« 
beating  the  itraWy  yet  many  heads  escape  nudooe^  because  f^^ce  lo«* 
the  force  is  so  irregolarly  applied. 

III.  In  treading  1^  horses  the  grain  as  well  as  the  straw  m.  Cattle 

gets  dirty.  Sin*''*'" 

IV.  Thrashing  by  men  is  both    expensive  and  tedious.  .^  ^^ 
Now  cannot  improvements  be  made  to  overcome  all   these  Thrashing  It 
disadvantages  ?    Such  speculations  have  produced  several.  cxp«n»i¥e  atU 

First,  a  machine  on  ttie  principles  of  a  coflTee  mill,  which        '         . 
requires  very  little  force  to  rub  the  grain  out  of  the   heads,  ready  made. 

which  are  separated  from  the  straw,  by  means  of  a  machine  on  »»)  Amill  to^ 
•  ...^  .  ./.-.  ..  ^^^  the  grate 

une  principle  of  a  comb,  cutting  them  off.     A  machine  to  reap  from  the 

the  heads  without  the  straw  is  w«inted  to  complete  this  theory,  headi. 
(p  coontries  where  the  straw  itself  is  not  an  article  of  demand). 
-     Secondly,  a  machine  invented  and  put  in  practice  by  Colonel  [^V'^T'^'^'? 
Alexander  Anderson,  of  Philadelphia  ;  the  principles  of  which  bJaten  on  its 
are  to  apply  the  strength  of  horses  to  strike  the  straw  regularly  circumference, 
with  a  uniform  force,  which  finishes  as  it  goes  and  clears  the  uaedTia  En- 
grain at  the  same  time.  gl^nd. 

A  Cylinder,  4  feet  long,  and  3  feet  6  inches  diameter,  with 
eight  bats  fastened  to  its  circumference  parallel  to  it  axis,  and 
cf  its  whole  length,  is  made  to  revolve  with  rapidity  }  the  bats 
strike  the  straw  at  every  fourth  of  an  inch,  it  being  drawn  into 
the  mdchioe  by  and  between  two  collars  that  move  slowly. 
This  machine  makes  great  dispatch^  but  is  expensive,  (and 
destroys  the  straw.) 

Others,  attending  to  the  principles  of  treading,  have  made  a  (c}  a  roiling^ 
thing  in  the  tform  of  the  frostrum  of  a  cane  or  sugar  loaf,  set  ^*^«  ^^^^  ^^ 
loll  of  cogs  to  act  like  the  horses*  feet.  This  is  drawn  by 
horses  round  a  circular  floor,  adapted  to  it,  on  which  the  grain  is 
bid,  the  centre  of  the  circle  being  the  vertex  of  the  cone. 
This  having  considerable  weight  and  many  cogs,  a  horse  will 
beat  oat  much  more  with  it  than  with  his  feet,  because  it  will 
ttrike  a  great  many  more  strokes  with  equal  force  :  it  has  these 
advantages  J  it  can  be  made  by  an  ordinary  CBrpenter-*-is  cheap-— 
end  the  dirt  is  not  mixed  with  the  grain,  straw,  &c. 

Example  II.  The  art  of  cleaning  grain  by  wind.  Exsmple  tl 

•k    ^.         1  Art  6/ whmoKm 

By  the  rule.  ^^^  •' 

Step  1.  what  are  the  principles  on  which  the  art  is  founded  j^  p-ineipU. 
firillog  throngb  resitting  oiedioins^  their  velocities  pre  ai  ^^g^^  l>»<2i« 
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are  acteti  upoD  their  ipecific  gravilietj  consequently,  the  farther  lliey  fall  |!)e 
^rc'h^  greater  will  be  their  diitance  3  on  this  principle  a  separatioo  cu 
heavy  ones.       be  effected. 

Pniiiicwir^         II.  What  is  the  best  plan  in  theory  ?     First  make  a,  cnrroit 

the  li  in  bo-  ^^  ^'"^  ^^^  ^^^  ^•**"  ^°  ^^^^  through,  as  deep  as  possible.  Theo 
&it%  from  the  the  lightest  will  be  carried  farthest  and  the  separatioB  be  raore 
irain,  by  a      complete  at  tlie  end  of  the  fall.    Secondly^  cause  the  eraioy 

current  of  air ;     ./,        ,_  ^„.  ,.       '  ^-  o^** 

deep;  but  not  ^^th  the  cbafi,  &c.  to  fall  .in  a  narrow  hne  across  the  carrentt 
T^^^j*^"**"  that  the  light  parts  may  meet  no  obstructioo  from  the  bcj^ 
1^  the  i^ain '^^  being  carried  forward.  Thirdly,  fix  a  inoveable.  board 
&e.  fall  into  edgeways  to  separate  between  the  good  clean  grain  am)  light 
and  uie  thT^  *  S^^^°  &c.  Fourthly  cause  the  same  blast  to  blow  the  grain 
same  Matt  re*  several  times,  and  thereby  effect  a  complete  separation  at  one 
P**'     y*         operation. 

i^aT^ThlT'  '''•  ^'  *^''  ^^^^^y  '"  practice  already,  and  what  are  the  dis- 
graio  doei  not  ad\'antages  of  the  common  process  }  We  And  that  the  common 
fall  through  a  fafiQ^rg*  fans  drop  the  grain  in  a  line  15  inches  wide,  to  fall 
cavity;  nor  it  through  a  current  of  air  about  8  inches  deep,  (instead  of  fsUiog 

it  cleaned  at     |i,  a  ij^e  I  an  inch  wide  through  a  current  3  feet  deep)  so  that 

one  operation.  .  .  ,,  .i."/^i_* 

It  requires  a  very  strong  blast  even  to  blow  out  the  chaff  1  but 

garlic,  ligbft  grains,  &c.  cannot  be  got  out,  they  meet  with  so 

Qiuch  obfitructiun  from  the  heavy  grain.  It  has  to  undergo, 2  or 

3  operations  ;   so  that  the  practice  is  found  to  be  no  way  equal 

to  the  theory  j  and  appears  absurd  when  tried  by  the  scale  of 

reason. 

PUn  of  im-  IV.  The  fourth  step  is  to  construct  a  fan  to  put  the  theory  ia 

proyemenif.     practice,  to  try  the  exjieriment*. 

Eap,  III.  Ari        Exampie  III.  The  art  of  warming  rooms  by  fire. 

apaitwtsnts.  ^'^P  ^'  ^"^  principles  of  fire  are  too  mysterious  to  iM  ID- 

Nature  of  fire  yestigated  here  5  but  the  effects  are, 

JXcilTTT  '    **^-  T^®  ^^'^  rarefies  the  air  in  the  room,  which  gives  tbo 

rarefiefctheair.  ^nsation  of  heat  or  warmth. 

II.  Causes  part      II.  The  warmest  part  being  lightest,  rises  to  the  uppermost 

toaicend;  p^^t  of  the  room,  and  .will  a*cend  through  holes,  (if  there  be 
any)  into  the  room  above^  making  it  warmer  than  the  one 
in  which  the  fire  is. 

Ill  partial.         ijj.  If  the  chimney  be  warm,  the  air  will  fly  up  it  first, 

larlyinthe       ,       .  .  ^         ^.         ,,    .        .,1    .  .   .  n 

chimney,         leaving  the  room  empty.  The  cold  air  will  then  rush  m  at  all 

which  pro-      crevices  to  supply  its  place  which  keeps  the  room  cold. 

*  Thit  Machinery,  with  a  large  pavaga  or  chiiuil,  is  uitfal  te  clcta 
feathtn  from  dirt  and  heavy  ^bodies. —W.  N. 


RULES    FOE   INTENTION.  Ill 

II.  Considering  Ibe  piinciples^  what  i»  the  best  plan  in  tbeary  ^"^et  cold 
for  warming  a  room  ?  Jracticalre- 

I.  We  must  contrive  the  fire  to  spend  all  its  heat  to  warm  J"''*    . 

.  "  I  Employ  Uie 

the  air  as. it  comes  m  the  room.  <whole  heat  ia 

II.  To   retain   the  warm  air  in  the  rooms,  and  let  the  ^/«"'n»flX  t^e 

Air 
Eldest  out  first  to  obtain  a  ventilation.  H  prevent  it» 

•  III.  Make  the  fire  in  a  lower  room,  coilducting  the  heat  »cape,aii4 
thrOQgb  the  fljor  into  the  upper  one,  and  leaving  another  hole  ^^p^  *f  |^J4 
fef  the  cold  air  to  descend  to  the  lower  room.  air. 

'   IV.  Make  the  room  perfectly  tight  so  as  to  admit  oo  cold  and  ventilate 
iir,  bat -all  warmed  as  it  comes  in.  several  apart* 

V.  By  stopping  op  the  chimney  to  let  no  warm  air  escape  op  ?J^"[*     ^u^ 
it^  butVhat  is  absolutely  necessary  to  kindle  the  fire,  a  hole  of  air  as  it  come* 
two  square  inches  will  be  sufTicient  fisr  a  very  large  room.  vu   *    he 

VI.  Thtt  fire  may  be  kindled  by  a  current  of  air  brought  aperture  of  the 

from  without,  not  using  any  of  the  air  already  warmed.  If  this  Sjl"""*^;     . 
,.  . .    '     -       ,  J       ..  ...         '  ,  VI  Supply  tlM 

theory,  which  is  founded  on  troe  prmciples  and.Qsason,  bo  com*  combu«iioa 

pined  with  common  practice,  the  errors  will  appear  the  dis-  ^I'jj  ***''  ^"** 
advantages  of  which  may.  be  evaded.  Experimeat 

'  III.  I  had  a  stove  constructed  to  pnt  the  theory  as  fully  in  or  trial, 
practice  ai  possible,  and  have  found  all  to  answer  according  to 

•fceory.  A  ttove  de- 

'  The  operations  and  efTects  are  as  follows,  viz.  irribeJ  in  ge. 

I  eral  tcruis. 

'  1.  It  applies  the  fire  to  warm  the  air  as  it  enters  the  room, 
flkl  admits  a  fall  and  fresh  supply,  rendering  the  room  niode- 
AXe\y  warm  throughout. 

II.  It  efifectually  prevents  the  cold  air  from  pressing  in  at 
the  chinks  or  crevices,  but  causcs^  a  small  current  to  pass  out- 
wards. 

in.  It  conveys  the  cold  air  out  of  the  room  first  r*— conse- 
^ently, 

IV.  It  is  a  complete  ventilator  rendering  the  room  healthy. 

V.  The  fire  may  be  6U|)plic'd  in  very  cold  weather  by  a 
carrent  of  air  from  without,  that  does  not  communicate  with 
the  warm  air  in  the  room. 

VI.  Warm  air  may  be  revv^fl  "n  the  romi  anv  leri^Tli  of 
time,  at  pleasure;  circulati  •.';'  .•:.;;»  lii-  iiovc. .  ihc  cuidcst 
#oteriog  first  to  be  warmed  o    .^ 
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VII.  It  will  bake^  roast^  and  boil,  eqaall/  w^  wtlh  fbi 
oommoa  tio- plate  stove^  as  ii  has  a  capacious  oven. 

VIII.  Id  consequence  of  these  philosophical  iroprovemeiili 
it  requires  not  more  than  half  the  usual  quantity  of  fciel^. 

ftr.  4  Art  of  Example  IV.  The  art  of  hulling  and  cleaning  rice. 
FtiHtiitir,  The  ^^^^P  ^*  The  principles  on  which  this  art  noay  be  foanded,  wilt 
cuttr  coatof  appear  by  taking  a  handful  of  rough  rice,  and  robbiiig  it  hard 
•ha^iiDd'th*  hctween  the  hands  ;  the  huls  will  be  brushed  off,  and  by  oon^ 
•urfAces  if  tinning  the  operation,  the  sharp  texture  of  the  ootiide  of  the 
th»r,  cut'Sch  ^^^^  (which  through  a  magnifying  glass  appears  like  a  sharp 
othtr.  fine  file,  and  no  doubt  is  designed  by  nature   for  the  parpote) 

will  cut  off  the  inside  hull ;  the  chaff  being  blown  oDt«  will  Ictfe 
the  rice  perfectly  clean,  without  breaking  any  of  the  graioi. 
If.  What  is  the  best  plan  in  theory  for  effiKtiog  this*} 
Plui  for  prac     |2[,  t;^^  disadvantages  of  the  old  proceu  are  known  to  thoae 
who  hare  it  to  do.    . 
^AHif  prtteni'     Example  5.  To  save  ships  frona  sinking  at  sea. 
urdk^/rrai     Step  1.  The  principles  on  which  ships  float,  are  thedMaf^ 
Prmciiin,       ^°ce  of  their  specific  gravities,  frooa  that  of  the  water,  bulk  fix 
why  IhxUci      bulk,  sinking  only  to  displace  water  equal  in  weight  to  the 
apopuUrway.  *^'P»  therefore,  they  sink  deeper  in  fresh  than  innltwaler«r 
If  we  can  calculate  the  cubic  feet  a  ship  displaces  when  empty* 
it  will  shew  her  weight,  and  subtracting  that  from  what  she 
displaces  when  loaded,  will  shew  the  weight  of  her  loaded.  Kach 
cubic  foot  of  fresh  water  being  62'5lbs.  if  an  empty  rum  hogi» 
head  weigh  62'5lb8.  and  measure  62  cubic  feet,  it  will  require 
875'lb.  to  sink  it.    A  vessel  of  iron,  &c.  filled  with  ak,  ao  large 
as  to  make  its  whole  bulk  lighter  than  so  much  water,  will 
float ;  but  if  the  air  be  let  out  and  filled  with  water  it  wiUatnk. 
Hence,  we  may  conclude,  that  ships  loaded  with  any  thing  that 
will  float  will  not  sink,  if  filled  with  water  ;  but,  if  loaded  with 
any  thing  specifically  heavier  than  water,  will  sink  as  aooo  as 
filled. 

II.  This  appears  to  be  a  true  theory.— Haw  is  it  to  be  put  ia 
practice,  in  case  a  ship  springs  a  leak  that  gains  on  the  pomps  ? 

*  The  dUcriptioD  will  appear  in  a  future  nomber  of  our  JouraaL    • 

f  Hedescribet  a  machine,  which  likewiie  deserves  to  be  attended  tOi 
thoa((h  lew  iouncdiately  connected  with  the  induitry  of  Great  Britaia* 
I  shaU  consider  it.    W.  N. 

III. 
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III.  Tb*  ariner  who  underttaods  well  the  abore  principles  Prictlcalr*. 
and  theory,  will  be  led  to  the  followiog  steps  :  '"I^* 

1st.  To  cast  overboard  such  things  as  will  not  float,  and  care-  Throw  th« 
fully  to  reserve  every  thing  that  will  float,  for  by  them  the  ship  ^velwd'"^ 
may  at  last  be  buoyed  op. 

2nd.  Empty  every  cask  or  thing  that  can  be  made  water  Empty  the 
tight,  and  put  them  in  the  hold,  and  fasten  them  down  under  c^ilu,  and 
water,  filling  the  vacancies  between  them  with  billets  of  wood,  up"^'    «wsll 
even  the  spars  and  mast  may  be  cut  up  for  this  purpose  in  des- 
perate cases,  which  will  fill  the  hold  with  air  and  light  matter, 
and  as  soon  as  the  water  inside  is  level  with  that  outside,  no 
more  will  enter :  if  every  hpgsliead  buoy  up  875lbs.  they  will  be 
a  great  help  to  sustain  the  ship,  (but  care  must  be  taken  not  to  ^ 

put  the  empty  casks  too  low,  which  would  overset  the  shif^ 
and  she  will  float,  although  lialf  her  bottom  be  torn  off.     Man*  g^\pg  „^  ^(^ 
oers  for  want  of  this  knowledge  often  leave  their  ships  too  soon,  kI^^a  boats, 
taking  to  theii*  t>oat,  although  the  ship  is  much  the  safest,  and 
does  not  sink  for  a  long  time  after  being  abandoned  ;  not  con*- 
sidering,  although  the  water  gain  on  their  pumps  at  first,  they 
may  be  able  to  hold  away  with  it,  when  arisen  to  a  certain  ^^sity  worked 
height  in  the  hold ;  because  the  velocity  with  which  it  will  in   a  water- 
enter,  will  be  in  proportion  to  the  square  root  of  the  difference  ^f[^  mai%* 
between  the  level  of  water  inside  atid  out ;  added  to  this,  the  therefore,    bt 
foller  the  sl^p>  the  easier  the  pumps  will  work  ;  therefore,  ^J!^^     ^^  ^' 
they  ought  not  to  be  so  soon  discouraged. 


V. 

Vsfful or  fnsiructive  Notions,  respecting  various  objects.  l.MuI* 
tiptying  of  Copies  qfJFriting.  2.  Scintillation  of  the  Stars, 
3.  Large  Achromatic  Lenses. — W.  N. 

1 .  Art  of  Copying,  or  of  multiplying  Copies. 

EVERY  one  is  aware  of  the  invaluable  benefits  which  society 
has  derived  from  the  arts  of  printing,  by  moveable  types,  as 
well  ai  by  blocks  and  copper  plates.     But  there  are  many  cases,  Benefits  of  tht 
10  which  it  would  be  of  advantnge  to  produce  copies  of  writing,  ?"  of  piiat- 
without  requiring  a  stock  of  types  or  engraved  plates;  and  the 
or  implementf,  by  which. the  impression  is  made.    A 
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Having,  either  in  machinery,  labour,  or  ikill,  is  much  tobt 
desired.  Under  the  present  head,  1  have  a  few  observatiooi 
and  facts  to  otTer,  relative  to  manoscript  writing.  The  cele- 
brated James  Watt,  aboat  thirty  years  ago,  obtained  a  patent 
for  a  copying  machine,  for  making  copies  of  the  description, 
James  Watt*t  known  by  the  name  of  coonterproofs.  His  apparatos.  consist- 
copt ing  ma-  jj,g  ^f  ^  portable  rolling  press,  a  receptacle  for  keeping Teiy  thn 
unsized  paper  in  a  due  state  of  wetness,  and  a  peculiar  ink 
more  mucilaginous  and  less  speedy  in  drying  than  oommoil 
writing  ink,  is  at  present  in  general  use,  particalarly  in  mer- 
chants* counting  houses.  In  a  former  Journal  it  was  remarked, 
that  sugar  or  treacle,  added  to  ink,  gives  it  the  disposition  to 
come  off  upon  wet  paper,  and  that  if  the  paper  be  well  soaked, 
^  as  not  to  shine  and  yet  to  be  considerably  traospareot,  a  very 
light  pressure,  such  as  that  of  a  warmed  flat  iron,  would  pro^ 
duce  the  copy. 

[t  is  to  be  regretted,  that  this  ingenious  application  shool 
require  as  much  apparatus  and  skill  as  it  does ;   though  its 
re<{uirft    pre-  value  is  undoubtedly  very  great.    The  following  process  is  less 

apparatnt.  ***  "^*^^ '  ^^*  ^^J  ^  practised  wherever  a  round  ruler  and  gauze  pa- 
per, or  blotting  paper,  can  be  had.  I  have  availed  myself  of  it  oit 
a  journey  ;  in  which  it  first  occurred  to  me  as  an  expedient 
for  copying  letters. 

The  process. — Roll  a  piece  of  guaze  paper  upon  a  small 
sound  ruler,  and  place  the  ruler,  thus  covered,  upon  the  sheet  of 
Another  pro-  paper  intended  to  be  written  upon,  in  such  a  manner  as  that  the 
^^••^*^5^*^  ruler  shall  be  just  above,  and  parallel  to  the  intended  first  line, 
all  sitoationi.  and  the  outer  edge  of  the  gauze  paper  on  the  same  side  as  the 
upper  edge  of  the  paper.  Then  write  the  first  line,  and  imme- 
diately upon  concluding  the  same,  roll  the  ruler  just  upon  it ; 
and  the  gause  paper  will  receive  a  print  of  that  line.  Return 
the  ruler  to  its  first  position,  write  a  second  line,  and  take  a 
print  of  that  as  before.— And  in  this  manner  the  whole  letter 
may  be  copied  while  writing.  I  found  a  little  awkwardness  at 
first,  in  bringing  myself  into  the  habit  of  this  manipulation ; 
which  recjuires  the  writer  to  recollect,  at  the  end  of  e%'ery  line, 
that  he  is  to  apply  the  gauze  paper;  but  this  was  soon  over- 
come. And  it  may  also  be  observed,  that  for  a  very  light  hand, 
wbich  dries  quickly,  it  would  probably  be  needful  to  apply  the 
ruler  at  shorter  intervals.    My  hand  writing,  which  is  oeilher 

heavy 


xniKm  NOTicBS.  ^115 

heii/  DOT  ligbt,  admitted  of  the  operation  being  perfonned,  as 

bfl^bro  directed,  bat  I  could  not  defer  it  to  any  second  line. 

AfUHber  artist,  of  the  name  of  Wedgewood,  has,  within  a  Art V  makiiif^ 

hwjea^n  past»  offered  to  the  pablic,  aoder  sanction  of  Letters  f<>Pl«»  by  black 

tncjoff  paper. 
Mailt^  the  engraver's  method  of  tracing,  by  means  of  a  piece 

of  piper  blacked  with  a  pigment,  (commonly  lamp-black) 

qpplied  by  means  of  fat' or  a  slowly  drying  oil.    If  such  paper, 

which  is  sold  at  the  shops,  by  the  name  of  black  tracing  paper,  be 

bud  upon  a  leaf  of  common  paper,  and  another  leaf  be  laid  upon 

tl^,  the  whole  being  disposed  upon  a  firm  flat  table  or  plate  of 

wood,  or  metal,  or  glass,  and  any  writing  be  made  with  a  small 

roooded  steel  or  glass  point,  two  copies  will,  by  the  same  ope- 

ca&ioD,  be  produced ;  viz.  a  reverse  copy  on  the  upper  white 

[igper,  and  a  direct  copy  on  the  lower  j  the  latter^f  which  ia 

wifllcieotly  durable  to  be  sent  away  to  a  correspondent,  and  the 

brnaerwill  be  very  legible,  as  a  direct  copy^  if  the  paper  be 

thin. 

•  Dr.  Franklin  mentioned  to  the  Abb6  Rochoo*  a  method  of    A  method  ^f 

vpidly  engraving  or  marking  plates,  for  multiplying  copies.  STt'^nrand 

Me  wrote  with  gummed  inlc,  upon  a  surface  of  hard  stone  or  pnncing  from  « 

rooj  and  powdered  his  writing  with  sand,  or  emery,  or  cast  ■"•'**"*^  P**^*- 

ron  dust  I  and  when  dry,  he  applied  another  plate  of  soft 

rood»  or  pewter,  or  copper,  upon  the  surface,  and  forced  the 

[ritlj  matter  into  this  last  by  the  action  of  a  press.    This  last 

lenred,  in  the  usual  method  of  copper  plate  printing,  to  give/i 

!eiy  great  number  of  copies,  not  neat  or  beautiful,  but  suffi- 

;ieotJy  legible. 

The  Abb6  Rochon  proposes,  as   a  better  method,  to  write     Another  by ' 
rith  a  steel  point  upon  a  copper  plate  ready  varnished,  and  etch  ^^kln|  coun. 
Imi  lace  by  aqua  fortis.     Reversed  prints  being  taken  from  this  tet-proofi. 
Itching,  be  piles  these,  while  wet,  along  with  other  damped 
Hiper,  and  passes  the  whole  through  a  press,  which  gives  an 
tqual  number  of  counter  proofs  not  reversed. 

Both  the  last  mentioned  methods  may  be  of  use  in  armies  Improvementi 
mdjuoder  oiher  circumstances  :  but  both  suppose  extensive '"^S**^* 
Deans  and  apparatus,  and  only  dispense  with  the  engraver's  skill. 
Vrhaps  it  would  be  an  addition  to  Rochon*s  method,  that  the 

*  Recueil  de  Memoiret,  &c.    from  M.  L'Abbe  RocboD,   ocuvo, 
•ansyiTSdyp.  343. 

1 2  etching 
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•tcbiog  should  be  omitted,  aod  the  writing  miris  wfoa  tdl 
metal  with  a  ftharp  poiot  levying  the  bar  oo«  8Dch  «  pbli 
would  afford  many  impresiiont. 

It  would  be  a  great  innprovtmefit  vpon  WaU'a  method,  if 
the  Counter-proofs  coald  be  taken  opon.  diy  paper.  The 
tracing  paper  of  Wedgwood  and'  the  engravers  soon  hsai 
its  colour,  aod  it  wiil  not  keep  long.  It  looo  hecomea  too  dsj 
to  give  off  its  colour. 

» 

2.  ScinHUatumqf  ihe  Stars. 

Twinkling  of     Many  specolationihavebeeoofieredto  account  for  and  eiplam 

crlbed  totht    ^^^^  apparently  irregular  ind  agitated  emisakm  of  light,  from 

^r.  the  fixed  Stars,  which  has  been  called  scintillation  or  twinkling. 

From  its  -marked  appearance  at  low  attitudes,   and  almost 

total  absence  at  higher,  it  has  been  oomnaonly  ascribed  to  the 

interposed  atmosphere  ;  which,   by  the  changeablo  densities 

of  its  parts,  and  the  interposition  of  opake  particles,  ia  ioMgined 

to  produce  variations  In  the  quantities,  colours,  and  dtrectioot 

of  the  light  before  it  arrives  at  the  eye.    In  proof  of  this  doD- 

trine  it  has  been  farther  noted,  that  the  stars  do  not  scintillate  in 

a  telescope.    Undoubtedly  the  effect  is  still  clouded  with  on- 

certainty.    An  observation  I  made  upon  the  Dog  Star  (Sirins) 

in  the  autumn  of  I8O7  may  be  considered  as  affbrdiif  a  few 

tets  more  in  addition  to  those  we  already  posseu. 

Thaitartdo        It  is  not  true  that  the  stars  have  no  scintillation  in  a  tele- 

ateletcope*  "'scope.     It  maybe  strikingly  observed  by  putting  the  initra* 

ment  out  of  adjustment.     In  this  case   the  circoYar  disc  of 

light,  has  a  kind  of  vaccillation,  as  if  a  number  X^(  diacs  were 

continually  flashing  before  each  other :  the  iiluminatioD  aeened 

to  come  on  at  different  sides,  and  these  diacs  also  differ  in  ooloor. 

but  give  00-     Blue,  steel  blue,  pea-green,  bright  copper,  red  and  white,  aie 

•uoceuio^*  "*  araong  ^^^  nnost  usual  colours ;  but  the  rapidity  of  aoceessieo 

does  not  allow  the  sense  to  determine  whether  these  coloan 

may  be  more  or  less  cotemporaneous,  or  completely  and  dia* 

tinctly  succeeding  each  other.     To  determine  thia  point,  I 

Anexperi-       took  an  achromatic  glass  of  Ramsden*s,  magnifying  24  timea, 

SlSir^^  wyi  *"^  directed  it  to  the  star— the  object  end  being  supported 

of  the  Dog     in  a  notch  in  a  steady  bar  connected  with  the  waU,  and  the  eye 

'*^*  eod^  upon  an  adjustable  piece  which  was  likewise  capable  of 

being 
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being  set  very  steadily.    Bot  opoo  thi§  I  rested  my  led  hand, 

between  the  finger  and  tbnnib  of  whicb  I  beld  the  eye  end 

of  tbe  glasf.     in  tbia  ntuatioo,  tbe  glass  being  truly  adjusted 

to  distiDct  vision,  1  eoald  obaerve  the  star«    and  by  gently 

and  rapidly  striking  the  tnbe  with  the  fingers  of  the  otbet 

hand,  I  caused  tbe  image  of  the  star  to  dance  in  the  field  of 

view^  and  describe  the  same  kind  of  luminous  line  $b  is  seen 

when  a  lighted  coal  is  whirled  about.    The  star  was  thus 

made  to  describe  by  each  blow  a  curve  returning  into  itself  | 

but  so  contorted  and  irregular  that  no  two  successive  curves 

were  crnoddent  with  each  other.    The  strokes  were  about 

ten  ii>  a  second  of  time,  and  the  curves  were  beautifully  and  The  nyt  wera 

distinctly  tinged  witn  di&rent  colours  in  their  succeitsive  parts  ^eauiifully 

lliro'  different  lengths :  bot  it  seemed  at  a  mediam  that  each  tWia. 

of  these  vivid  colours  might  occupy  about  one-third  part  or 

leas  of  the  whole  curve,  and  upon  my  recollection  those  most 

predominant  weregreenisli  blue, steel  blue,  and  maroon  or  an  in* 

tense  copper  colour.  The  light  from  Sinus  therefore  as  it  arrived  and  varied 

at  the  eye  was  by  extremely  sudden  variations  distinctly  chansr-  }^^^^y  ^*""!* 
^  '  '  '  ®   in  a  lecond. 

od  in  its  colour,  at  least  thirty  times  in  one  second.  No  theory 
Reducible  finom  the  known  properties  of  tbe  atmosphere,  as 
an  interposed  medium,  has  yet  presented  itself  to  my  mindj 
ID  o  shape  Worthy  of  notice. 

In  the  collection  last  quoted  of  Rockoo,  p.  800,  he  observes,  Contftpoadtnt 
Ihat  the  scintillation  of  the  fixed  stars  is  an  obstacle  to  mea-  f^^t  witha 
aoring  their  diameters,  and  that  when  the  light  of  Sirius  waa 
refracted  into  colours  by  a  prism,  it  had  no  scintillation  across 
tbe  spectrum.  As  far  as  may  reUte  to  the  ap|)arent  diameters 
<tf  the  fixed  stars,  tbe  observations  of  Herschel  do  not  seeoa 
to  anpport  the  deduction  of  Bocbon  ;  but  his  fiict  appears  to 
oorrespond  with  mine. 

3.  Advantage  of  upsetting  or  pressing  in  the  borders  of  platea 
offlint  glass  to  make  the  concave  lens  in  achromatic  combinations. 

The  same  Abb6  Rochon  p.  372,  remarks  that  the  triple  object  f^r^  achro. 

lenses  of  Dollond  of  3 J   inches  aperture,  produce  an  effect  ™*^*^  ****" 

equal  to  that  which  it  seems  ought  to  be  obtained  fr{)m  the 

lenses  of  30  or  40  feet,  made  by  Campani.     But   that   in 

noakinflr  achromatic  lenses  of  longer  focus,  the  plates  of  glass  cannot  be 

beioff  blo^bnn,  are  too  thin  to  be  worked  without  bending  and  made  for  want 
*  ....  .       «        .    ■  i-        •       o*  thick  flint 

Spoiling  the  figures.    All  the  cast  glass  he  tiied  was  found  to  g|^^ 

be 
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Blown  giatt  it  [^  more  QDeqoal  in  iti  qoality»  io  diflferent  parts  of  the  tsme 

caitT  plate,  than  the  blowD  glass.    It  would  not  bo  difficolt  to  ei- 

plain  this  from  the  circomstances  of  the  making ;  bat  the 

principal  object  of  the  present  notic*  Is,  to  mootkm  that  he 

sDcoeeded  in  making  a  thick  lens  out  of  plate  one  quarter  of 

Blown  plats     an  inch  iD  thickness,  by  softening  the  glass  by  heat  upon  ao 

glan  may  be  earthen  mould  of  the  proper  cnnrature,  and  upsetting  or  pres- 

^ikker.  "^       ^^^S  ^^^  borderi  inwards,  (taking  care  to  avoid  folds  or  wriok- 

lesj)  till  the  edge  was  an  inch  thick,  and,  the  diameler  five 

inches.     He  then  sononnded  the  glass  by  a  metallic  ring  of 

sii  inches  diameter,  and  three  quarters  of  an  inch  deep.  Within 

this  ring  he  again  heated  the  glass,  upon  which  be  previ* 

oosly  placed  an  upper  convex  earthen  mould.     The  ghMs 

A  kns,  fludt  thus  obtained  appeared  very  good,  and  when  ground  and  pb- 

^''^''"^^dS^'^'*^^^'  enabled  him  to  make  a  triple  object  glass  of  aeveu 

'  feet  focus.producing,  as  he  says,  a  much  greater  efiect  than  the 

glasses  of  DoUond,  but  without  admitting  of  a  proportionala 

aperture.     For  the  lenses  of  that  celebrated  artist  boie  an  aperw 

tore  of  42  lines,  and  his  lentes  would  not  admit  of  more  than 

4  inches  or  48  lines;  which,  however,  adds  mote  than  one 

third  to  the  whole  quantity  of  light.    From  the  great  cars 

in  working,  he  did  not  think  that  the  external  parts  of  the 

but  the  bor-     leiu  were  defective  on  account  of  the  fiffure.    The  defect 

probabl^lom  ^""^^  ™°*^  probably  from  the  flexure  and  contortion  of  the 

the  glaas  and  grain  of  tlie  glass  in  pressing  in.    For  an  ingenious  pbiloso- 

Dot  tne  ^gnrc.  p}^*|^j  j|f ij^^  [,3,  assured  me,  that  there  is  great  difierence  in 

lenses  and  prisms  nuide  of  the  clearest  plate  glass ;  accoidiogly 

as  the  line  of  vision  is  directed  at  right  angles  to  the  oatoral 

plane,  or  more  obliquely  or  coincident  with  it,  the  latter  being 

in  general  good   for  nothing.    Whence,  and     from    other 

facts,  he  inferred  that  the  layers  of  glass  plates  differ  cousin 

derably  in  their  densities. 
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An  Account  of  some  Experimmis  an  the  Congelation  of  Mercury, 
jij  means  of  Ether,    Ej  Alsxandbr  Marcbt,  M.  D.  F.R.S. 

To  Mr,  Nicholson. 

SlR« 

MR.  Leslie's  new  and  ingenious  mode  of  illustrating  the  Account  of ^ 
well  known  fact  of  the  production  of  cold   by  evapora-  ^cih^^of^* 
tion^  by  actually  freezing  water,  in  consequence  of  a  rapid  freezing, 
process  of  vaporization  firom  the  water  itself,  has  already  be* 
come  a  familar  experiment.    Water  is  placed  over  an  open 
vessel,  containing  sulphuric  acid,  and  the  whole  being  inclosed 
within  the  receiver  of  an  air  pump,  the  water  cools  as  the 
exhaustion  proceeds,  and  is  ultimately  converted  into  ice.    I 
have  learnt  also,  that  Mr.  Jjealie  has  succeeded  in  freezing  mer- 
cury by  a  similar  process ;  that  is,  by  investing  the  bulb  of  a 
mercurial  thermometer  with  a  thin  coat  ef  ice^  and  exposing 
this  to  the  joint  efiect  of  exhaustion  and  of  sulphuric  acid. 

After  trying  to  repeat  the  last  of  these  experiments,  (an  Mercury  froz. 
attempt  in  which  I  did  not  succeed  )  I  effected  the  congela-  JToa^of Viher?" 
tion  of  mercury  with  great  facility  and  quickness,  simply  by 
substituting  the  evaporation  of  ether,  instead  of  that  of  water, 
ID  the  process  in  question.  I  am  not  aware  of  having  been 
anticipated  in  this  experiment ;  if  I  have,  you  will  oblige  me 
by  taking  no  notice  of  this  letter  j  but,  in  the  contrary  case,  I 
shall  thank  you  to  give  it  a  place  in  your  Jouilial. 

The  mode  in  which  the  experiment  is  made  is  this  :  a  conical  Method    of 
receiver,  open  at  the  top,  is  placed  on  the  plate  of  the  air  pump,  ^imuit.  * 
and  a  mercurial  thermometer  is  suspended  within  the  receiver 
through  the  aperture.     This  is  done,  like  some  of  the  well 
known  pneumatic  experiments,  by  means  of  a  brass  plate  per- 
forated in  its  centre,  and  fitting  the  receiver  air  tight  when  laid 
upon  its  open  neck.    The  thermometer  passes  through  this  plate 
to  which  it  is  carefully  fitted  by  a  leather  adjustment,   orsim- 
ply  by  cork,  secured  with  sealing  wax  3  and  it  is  so  graduated, 
that  when  its  bulb  is  sunk  a  few  inches  within  the  receiver,  the 
stem  rises  externally  through  the  plate,  above  which  the  scale 
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begins.  The  bulb  is  then  wrapped  up  in  a  little  cottOD  woof, 
or  what  is  better,  io  a  little  bag  of  fine  fleecy  hosiery  ;  aod  aHer 
being  dipped  into  ether,  the  apparatus  is  quickly  laid  over  the 
receiver^  which  is  exhausted  as  rapidly  as  possible.  In  two  or 
three  noinutes  the  tenaperature  sinks  to  about  45  below  0,  at 
which  moment  the  quicksilver  in  the  stem  soddeiHy  detoeodi 
with  great  rapidity,  (in  consequence  of  the  remarkable  con* 
traction  which  the  mercury  in  the  bulb  undergoes  in  congeal* 
lag)  to  a  distance  corresponding  to  between  300  and  406  de« 
grees.  This,  however,  seldom  happens  to  that  eitent«  because 
the  descent  of  the  mercury  is  often  impeded  by  the  freezing  of  the 
column  itself  at  the  entrance  of  the  bulb>  before  the  coogelatioa 
within  the  bulb  is  completed. 
The  factf  par-  If  it  be  desired  to  exhibit  the  raercuiy  in  its  solid  state,  com- 
\ed  *'**  mon  tubes  may  be  used,  which  should  be  broken  iniUntly  after 

being  removed  from  the  pump.    I  have  frozen  in  this  vaf 
bulbs  of  an  elongated  shape,  about  an  inch  in  length,  and  near  an 
,  inch  in  diameter.    The  pump  I  have  used  for  these  experi- 

ments is  one  of  a  small  size  -,*  the  gage  of  which  standi  at  abont 
a  quarter  of  an  inch,  when  the  exhaustion  is  pushed  to  ita  utmost 
ex'ttnt.  I  have  occasionally  succeeded  in  this  experimeot, 
when  the  temperature  of  the  room^  as  well  as  that  of  the  ether, 
was  about  50^  ;  but  the  certainty  of  success  is  much  increased 
by  operating  in  a  room^  the  temperature  of  which  does  not 
exceed  40^,  and  by  previously  reducing  the  temperature  of  the 
ether.  I  have  been  in  the  habit,  in  making  this  experiment, 
of  inclosing  sulphuric  acid  ^'ithin  the  receiver,  as  in  Mr.  Les- 
lie's process,  as  it  has  appeared  to  me  to  promote  the  evapora- 
tion of  the  ether,  and  the  production  of  cold ;  but  the  experi- 
ment has  also  succeeded  without  the  assistance  of  snlphoric 
acid. 
Variationof  the  The  same  experiment  may  be  varied  by  first  dipping  the  bulb 
experiment,  of  the  thermometer,*  surrounded  with  cotton  wool  or  fiannel, 
into  water,  and  after  freezing  this  by  means  of  the  pump,  pour- 
ing a  few  drops  of  ether  upon  the  frozen  bulb,  and  exposing  it 
again  to  the  eHect  of  exhaustion.    This  plan  has  sometimes 


*  Made  by  Mr.  Bate^  instrament  maker  in  the  Penltry. 

succeeded 
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tocceeded  when  oircumstaoees  were  not  soffi^iently  favourable 
for  the  success  of  the  other. 

I  have  applied  a  method,  similar  to  those  just  described^  to  the  Water  froxea, 
freezing  of  water,  by  means  of  the  ingenious  instrument  ima-  ^^^  *P^  pump 
gined  by  Dr.  WoUaaton*,  to  which  he  has  |;iven  the  name  of  to  Dr.  Wollai* 
chryophorus.    This  instrument  consists  in  a  tube,  terminated  at  '**"  *  ""^"** 
each  extremity  by  a  ball,  like  the  common  palse  glass^  one  of 
these  being    full    of   water,    and    both  the  balls  and  tubc^ 
being   completely  exhausted  of  air.     By  plunging  the  empty 
ball    into  a  mixture    of  salt    and  snow,   the  water   in   the  - 
other  ball,  though  at  some  inches,  or  even  some  feet  distance 
from  the  cold*  mixture,  it  frozen  in  a  few  minutes.    But  by 
a  process,  similar  to  that  I  have  just  described,  for  the  congela* 
tion  of  joaercnry,  the  same  may  be  effected  withont  any  cooling 
mixture  io  less  than  one  minute,  and  with  a  pomp  of  very  mo- 
derate power.    I  may  take  this  opportunity  of  mentioning,  that 
having  constructed  an  aparatus  of  this  kind,  with  a  thermome* 
ter  wiihio  it,  |  observed  that  ihe  temperature  of  the  water 
sook  to  20^ ;  and,  in  one  instance,  even  two  or  three  degprees 
lower  before  it  froze,  which  I  at  first  ascribed  to  the  water 
being  deprived  of  its  air  by  previous  boiling ;  but  the  same  cir« 
cuBdstance  not  having  uniformly  taken  place,  when  the  shape 
and  size  of  the  apparatus,  and  the  quickness  of  the  process, 
were  varied,  I    am    now   inclined  to   ascribe  it    to    other 
causes, 

I  have  the  honour  lo  be,  &c.  &c.  kc, 

ALEXANDER  MARCET. 

EiAsell  Square,  22nd  Jan,  1813. 
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Observations  upon  the  best  state  in  which  it  is  advisable  /e 
bring  the  British  Merino  Wools  to  market.  By  Ed  w aid 
Shbppard,  Esq.  of  Uley,  in  Gloucestershire'. 

MR.  SHEPPARD  has  made  his  title  good  to  that  feme   Introductiosk 
which  attends  the  patriotic  and  well-directed  exertions 

^  Tkii  apparitut  Wat  dcicribed  a  few  weeks  ago,  by  Dr.  Wollatton, 
iQ  a  paper  which  was  read  before  the  Royal  Society,  an  abttract  of 
which  was  publiihed  in  the  1st  nomber  of  Dr.  Thomsoo't  Annals  of 
Fbilotophy. 

of 
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of  so  many  of  onr  conntry  gentlemen^  in  improfiog  oor 
valuable  stock  of  6rrt  materials.  Wool  has,  for  €eotixrict«  beea 
considered  as  one  of  the  first,  and  Mr.  S.  has  claimed  and 
received  the  Gold  Medal  of  the  Society  of  Arts,  for  htn'mg 
prodnccd  from  his  flocks  of  1929  Merino  and  Merino  Rylaod/ 
ihe  whole  bred  and  kept  by  himj  7749  lbs.  of  wool  in  the 
year  J  8 1 2.  He  has  commooicated  the  fdlowiog  obsenratiooi ' 
to  the  society. 


The  Author**       Having  had  the  eiperience  of  more  than  ten  fears,  both  in 

'h«^*"1band  ^^  g^wth  and  manufacture  of  British  Merino  woob,  which, 

Bumufactnre    hy  the  constant  use  of  the  Spanish  rams  that  oune  into  his 

•i  wool.  Majesty's  possession  daring  that  period,  I  have  brongbt  to  very 

great  perfection  ;  I  take  this  metliod  of  making  paUic  the 

result  of  my  observations,  as  to  the  mode  moat  profitable  ibr 

the  grower  and  manufacturer,  to  prepare  the  Merino  woob  lor 

the  market ;  as  considerable  difference  of  opinion  and  pradioe 

prevail  on  the  subject. 

The  superior        I  had  the  honour,  in  tl>e  year  I8O6,  to  present  a  menaotr  to 

MfVucM  of  the  ^i^^  Board  of  Agriculture,  in  a  successful  cLiim  I  made,  foe 

Anglo-Merino  the  Gold  Medal  given  for  the  greatest  quantity  of  fine  wool, 

wool  Arises       grown  within  the  year.    I  tisercin  stated  my  opinion,  that  the 
from  their  ...  -.  .,  ..-  ^    ^ 

being  kept  in  principal  cause  of  the  superior  and  characteristic  sottneu  of  the' 

their  grease.     Saxon  and  Anglo- Merino  wools,  was,  their  remaining  in  their 
native  grease,    without  its  lieing  expunged  in  the    extreme 
degree  practised  in  Spain.  Excepting  the  moderate  washing  that 
Saxon  and  British  wools  receive  on  the  sheeps*  back  before 
shearing,  they  continue  in  their  grease  till  they  are  worked  up 
Tlie  wools  of   by  the  manufacturer  j  while  the  wools  in  Spain,    as  soon  as 
.Spain  are         shorn,  are  thoroughly  scowered,  by  an  injudicious  process,  and 
%w  much         '^^°  exposed  for  days  to  a  burning  sun,  in  which  brittle  and 
•cowered,        hard  state  they  are  so  closely  packed  up,  that  they  come  out  of 
their  bags  here,  almost  as  much  pressed  and  hard  at  bop, 
wholly  deprived  of  that  unctuous  presermtive,  which  I  con- 
ceive to  be  necessary  to  the  soft  feel  of  wool, 
and  woiiltl  It  has  been  thought  by  some,  that  Saxon  and  Anglo- Merino 

most  probably  ^Q^jg  |,jjve  a  softness  peculiar  to  themselves,    and  different 

be  soft  if  bet-  "^ 

ter  mAiiaged.    from  the  Spanish;    their  parent  stock,    obtained  from  their 

croia 
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cross  with  another  and  coarser  woollen  sheep.  I  zm,  hoteever« 
very  mocb  disposed  to  attribute  the  qnality  here  spoken  of,  to 
the  better  management  of  the  wools  in  this  country.  Unfor« 
tonately,  we  have  no  opportunities  of  discovering  what  Spanish 
wool  would  be  preserved  in  the  grease ;  as  the  mode  of  laying 
on  the  duties  at  Burgos,  by  the  pound,  prevents  the  grower  or 
merchant  exporting  it  in  that  condition.  Otherwise,  I  am 
much  inclined  to  think  the  same  softness  would  be  found  in  the 
pure  parent  fleece,  as  in  the  spurious  offspring.  From  the 
small  experience  afforded  by  the  ill-conditioned  fleeces  lately 
imported  with  the  sheep  from  Spain,  I  am  very  much  con- 
firnoed  in  my  opinion. 

Lambs*  wool,  not  being  so  completely  washed  from  its  grease  tamM  woot 
ID  Spain  as  sheep's  wool,  comes  very  near  to  the  softness  of^i^^^"^|^ 
tbe  Saxon  and  British  larob*s  wooU    As  a  proof  of  their  pos- softer. 
sessiAg  an  extra  quantity  of  grease,  they  are  much  sooner  liable 
to  breed  the  worm  than  Spanish  sheep's  wool.    I  have  often 
proved,  in  the  manufacture  of  wool,  that  where  it  has  been 
long  saturated  with  oil,  artificially,  the  fibre  has  been  lubri- 
cated with  it,  and  the  cloth  very  superior  in  feel  and  softness. 

It  has  lon^  t>een  known  to  manufacturers  and  wool-staplers,  Veil  wool  is 
that  the  wool  of  dead  sheep,  or  Veil-wool,  as  it  is  called,  is  ^^„^ 
very  harsh,  and  quite  unlike  the  same  wool  shorn  from  the  cleared  of  an 
shecps*  back,  occasioned  by  its  being  disengaged  from  the  skin,  S^**^* 
by  the  fell-monger,  by  the  action  of  lime,  which  entirely  dries 
op  and  destroys  the  oily  particles.     May  it  not,  in  some  mea- 
sure, arise  from  the  cause,  that  wool  from  sheep  used  to  calca-  and  thit  may 

reous  or  silicious  soils,  is  of  a  harsher  description  ;  as  those  I**  ^t*  *^*T  ^ 

*  harsh  wool  ob 

from  the  Sussex,  or  Wiltshire  downs,  when  compared  with  chalky  toils, 
the  fleeces  grown  on  the  argillaceous  lands  of  Hereford  and 
Shropshire  ?  The  absorption  of  the  native  grease,  by  the  fre- 
quent contact  of  tbe  sheeps*  coat  with  the  soil,  and  the  dust 
from  it,  may  help  to  remove  that  great  preservative  of  softness, 
and  leave  the  fibre  exposed,  unprotected  by  robisture,  to  the 
action  both  of  the  sun  and  rain,  which,  in  those  exposed 
situations,  would  act  with  double  power. 

From  the  above  theory  I  would  wish  to  deduce  a  few  infe-  Tnferencn: 
fences,  which  may  be  of  service  in  the  growth  and  manage*  *r*'  [j  11  **^ 
ment  of  British  fine  wools.     In  the  first  place,  I  am  satisfied  teaed. 
that  nothing  cail  so  much  tend  to  preserve  this  necessary  state 

of 


I 


»  It  or  Its  grease,  ns  is  eviclen 

of  the  riecce  with  the  intf 
show  how  greatly  such  wasl 
closeness  of  the  coat  of  the 
by  its  vast  diffusion  of  grens 
i  vents  the  admission  of  the 

other  sheep  we  know  of  j  ai 
of  the  wool  longer  from  d«t 
fleece,  by  constant  exposure 
winds,  and  rains,  will  be  p 
more  open  and  hollow,  and 
and,  in  proportion^  less  fine 
And  that  the  My  opinioh,  as  to  the  bes 

fleeces  should    for  the  market,  is,  that  whe 

i>e  kept  in  the  .     ,      , 

grcjic  Hi  lon^:  »^  should  be  left  wholly  in 

at  mijy  conve-  washed  on  the  sheep's  back. 
Bicntly  be ;         ,        ,      .  * 

that  the  fleece  is  much  more 

fibre  appears  much  more  silk; 

tliere  is  not,  at  present  th:;t  qi 

will  permit  the  grower  to  pr 

For  if  they  have  a  cliniice  of 

tliey  will  heal  and  be  injured. 

it  as  a  general  practice,  but  I 

used  within  six  months  of  sh 

T!»p  wfiol  may  (o  keeping   them  in  the   fui 
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The  waste  on  British  Merioo  wool,  which  has  never  been  Clean  wool 
washed  on  the  sheep's  back,  is  rather  more  than  one  half,  or  J^alfof  nanv« 
about  lOlbs.  in  20,  reckoning  tp  its  clean  picked  state.    Ti^e  wool  in  the 
same  wool,  when  washed  on  ihe  sheep* s  back,  loses  with  the  ^rc»*«« 
noanufactnrer  about  one  third,  or  frotp  6  to  /lbs.  in  20,  which 
is  abont  the  average  of  the  waste  of  ^axon  wool.    Whereas, 
the  best  imported  Spanish  wools  will  not  waste  more  than  half 
that  amount :  viz.  from  3  to  4lbs.  in  20.     It  is  obvious,  that 
a  proportionate   difference  must  be  male  in  price,    for  the 
different  conditions  in   which  British  Merino  wools  are  pro- 
duced ;  the  manufacturer  will  be  better  able  to  estimate  the 
probable  waste  of  the  wool  that  has  been  washed  on  the  slieeps* 
back,  as  there  is  so  much  dirt,  sand,    and  filth,    generally 
with  the  wool  in  Hs  genuine,  unwashed  state,  that  the  waste 
inust  be  always  uncertain.      I  think,    therefore,    that  wool 
washed  on  the  sheep*s  back  will  be  the  most  merchantable. 

I  would  also  remark  on  the  most  preferable  mode  of  manag  •  Lamb's  fleece 
ing  the  ]amb*s  fleece,  which  I  should  recommend  cutting.  e.ifiy, 
in  preference  to  remaining  on  the  lamb,  till  be  bpcpmes  a 
yearling,  as  practised  by  many.    The  external  part  of  the 
hog*8  fleece,  which  was  the  original  lambs-wool,  suffers  most 
tnaterially  from  the  inclemency  of  the  weather  and  the  winter. 
In  its  state  of  lambs- wool  it  is  beautifully  soft,  but  beiqg  af- 
terwards protruded  from  the  new  coat,  it  is  in  that  condition 
exposed  to  the  snows,    winds,  and  rains    of  the  winter,  by 
which  it  becomes  entirely  deprived  of  its  grease,  and  as  coarse 
•s  the  wool  of  our  common  country  sheep.     I'he  deteriora-  because  it  U 
tioD  of  this  exposed  part  of  the  fleece,  in  one  season  only,  by  cxposujt 
fully  proves  what  effect  climate  and  weather  have  on  the  fibre 
of  wool ;  it  is  therefore  certainly  desirable  to  shear  the  lambs, 
as  in  Spain  j  and  although  the  covering  may  t)e  more  complete 
for  the  young  sheep  against  the  winter  with  the  lambs  coat  on, 
y«t  tlie  being  rid  of  the  incumbrance  of  a  wet  drawled  fleece, 
hi  deep  soils  and  bad  weather,  is  of  great  advantage  to  the 
yonng  and  tender  sheep. 

EDWARD  SH£PPAED. 
Vleif,  Gloucestershire,  March  %  1812. 
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VIII. 

General  Results  of  Beccaria's  OhservoAomM  upon  the 
of  the  Atmosphere  dwrimg  serene  weather  |  together  with  thue 
fff  Romayne  and  Henley.  Abstracted  by  a  Correspomdenim 
(R.B) 

To  WUliam  Nicholson,  Esq. 

SIR> 

AFTER  the  systematic  arrangemenU  of  donds  bf  M. 
Luke  Howard ,  and  hU  speculations  upon  their  formatioti 
and  difappcarance^  which  I  coatider  as  having  greailj  enlarged 
and  regulated  our  knowledge  and  means  of  making  atmospheric 
researches, — and  particularly  from  the  probability  that  ihe  dit- 
poiition,  and  ei'en  the  notions  of  clouds,  may  be  in  a  great 
measure  referable  to  the  ordinary  phenomena  of  electrified 
bodies,*  I  have  thought  it  would  be  of  service  to  the  ioqatries  of 
oiherobserversytosendyou  an  abstract  which  I  made  lor  myself, 
of  the  facts  and  remarks  of  these  very  diligent  and  faithful 
observers ;  whose  works,  from  their  extent,  their  dispensiouj  and 
even  their  date,  though  well  esteemed  by  philosophers,  are  at 
present  less  likely  to  be  referred  to.  At  ail  eveoUj  I  submit 
to  your  judgment,  and  am,  without  fiirtber  prefiKe^ 

Sir, 
Your  most  obliged  reader, 

R.  B. 


Value  of  1*HB  numerous  and  important  observations  of  Father  Giam- 

Beccaria*<        batista  Beccaria,  on  Atmospherical  Electricity,  render  his  con- 
clusions on  this  subject  highly  estimable.     His  treatise  annexed 
to  the  English  translation  of  his  Artificial  Electricity  deserves  to 
be  consulted.     At  present,  I  shall  do  little  more  than  give  his 
propositions  or  general  results. 
Apparatus,  a         The  apparatus  by  which   those  results  were  obtained,  was 
long  insulated  settled  on  ihe  pleasant  hill  of  Garzegna,  in  the  neighbourhood 
to  theatmof.    of  Mondovi ;  from  which  the  whole  compass  of  the  Alps,  as 
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well  as  the  whole  plain  of  Piedmont  is  easily  discoyered.  It 
consisted  of  an  iron  wire  one  hundred  and  thirty  two.French 
feet  long,  extending  from  a  stack  of  cfaimnies,  over  which  it 
^as  raised  by  a  long  pole  to  the  top  of  a  cherry  tree.  Its  extre- 
mities were  insulated  and  defended  by  a  small  umbrella  of  tin^  ' 
covered  beneath  with  sealing  wax.  From  this  wire,  another  was 
introduced  into  a  room  through  a  pane  of  glass.     It  was  found 

1.  That  the  electricity,  during  serene  weather,  in  its  ordinary  PitH  balU  wert 
or  meanstatccausestwoballsof  pitliof  elder  one  line  indiameter,  ^^^  ^j^^^ 
to  diverge  six  lines  from  a  small  plate  of  metal  placed  between  The  cl«ctricicy 
them.  The  balls  were  suspended  by  very  fine  treads,  sixteen  lines  ItantlTpoaUiTc 
long.    2.  In  the  state  of  its  greatest  intensity  the  divergence  of  in  dear  wea^ 
the  balls  is  fifteen,  twenty,  or  more  degrees  from  the  metal.  ^ 
3.  In  its  weakest  state  tlie  t>alls  move  towards  a  conductor  at  a 
▼eiy  small  distance.    4.  The  electricity  is  sometimes  so  slow  in 
its  accomnlation  as  to  require  one  minute  to  become  again  sensi- 
ble, after  having  been  taken  off  by  touching  the  wire  -,  but  at 
other  times  it  became  again  sensible  in  the  time  of  one  second. 
S.  That  it  is  always  of  tlic  positive  kind,  excepting  in  some 
very  rare  instances, when  the  contrary  happens,in  consequence  of 
the  wind  blowing  from  some  other  part  of  the  sky  which  is  not 
serene.    The  instances  related  by  Beccaria  are  very  curious. 

Father  Beccaria  used  an  hygrometer  consisting  of  a  string  of  He  used  an  ^ 

thirty- two  fiaxen  threads  twisted  together  to  the  thickness  of^fj^^^^^^^ 

two  thirds  of  a   line.     It  was  twelve  feet  long,  and  the  lower  and  anotlier  of 

part  passed  round  a  pully  which  carried  an  index.     The  stretch-  ^'^       ^  ' 

weight   was    two  pounds.      Such   an  hygrometer  commonly 

serrM  him  a  year,  and  he  distinguished  smaller  mutations  than 

it  was  capable  of  shewing  by  means  of  another  hygrometer 

made  of  a  twisted  rye-stalk. 

6.  During  clear  weather  the  moisture  in  the  air  is  the  con-  T^*  ^«ct"citv 
.  ^    ,  .....  »    1  .       t        •"  clear  wea- 

stant  conductor  of  the  atmospheric  electricity  ;  and  this  elec-therU  proper-' 

iricity,  is  proportioned  to  ihe  quantity  of  that  moisture  which  tinned  to  ihe 
surrounds  the  wire,  except  such  moisture  lessens  the  insnlation 
both  of  the  wire  and  of  the  atmosphere. 

Beccaria  observes,  that  he  does  not  here  pretend  to  point  the 
caase  or  principle  which  produces  the  electricity,  but  only  to 
a§certain  the  medium  in  which  it  is  inherent,  audio  the  quantity 
of  which  it  is  generally  proportioned. 

?.  The 
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Mi^h.iiyt  7-  The   dectricitj    that  takes  place    wheo    the  weallitf 

I '  **  '"'.'^f  dtars Dp  is  always posithra  When  the  air  takes  op  ONiitiife 
.«,  ver>  rapidly  the  inteositj  of  the  electric  state  of  the  wm,  as 
i  /\  well  as  its  quickness  in  beoomiDg  again  seosiUe  wheo  ^Bslfoyei 
Hu .  ed  M  the  ^^  great)  but  the  latter  diminishea  as  the  weather  becomes  dryer. 
evap  u  mure  Jt  fiometimei  happens  that  the  elecUicity  thns  caused  contioues 
'^^  a  long  time  in  its  state  of  intcnstty,  and  begins  afresh  alter 

being  interrupted*    Beccaria  thinks  these  eSccU  are  oWipg  Co 
electricity  being  brought  from  great  distances  by  the  wind. 
PiKticvlar  8.  If  the  sky  becomes  clouded  over  the  place  of  obsem* 

^jh*^^^*^  ^  lion,  and  only  an  high  cloud  is  formed  without  any  tecoodary 
ligym  aod       clouds  under  it»  and  the  cloud  itself  be  not  part  of  a  ckiod  that 
cKaogM,  and     drops  rain  elsewhere,  then  the  electricity  of  the  wire  is  either 
uat<^K^*ty.  P^^^'^e  or  null.      But  if  the  clouds  resemble  locka  of  wool 
moving  to  and  from  each  other  }  or  if  the  general  dood  is 
forming  very  high  and  is  stretched  downwards  like  deseeodiog 
smoke,  then  a  frequent  positive  electricity  eommooly  takea 
place,  which  is  more  or  less  strong  in  proportion  to  theqoicfcnesa 
with  which  the  cloud  is  forming,  and  foretels  the  qoaotitjr  and 
suddenness  of  the  rain  or  snow  which  follows.    2.  Wheo  a 
rare,  even,  and  extensive  cloud  is  forming,  which  darkens  the 
colour  of  the  sky,  and  renders  it  grey,  positive  electricity^  very 
intense  and  speedily  recovering  its  intensity  when  taken  off,  is 
produced;  which  state  diminishes  and  even  falls  as  the  gathering 
of  the  cloud  slackens  >  but  on  tlie  contrary,  if  the  cloud  coo* 
tiaues  to  increase  gradually  by  the  accession  of  smaller  cloods, 
resembling  locks  of  wool  which  are  continually  joining  and 
'os*.S>^^         separating,  the  positive  electricity  usually  continues.     3.  Low 
^^  '  and  thick  fogs  (especially  when  they  rise  into  a  superior  air  con- 

siderably free  from  moisture)  carry  op  to  the  wire  electricity 
w hich  gives  frequent  small  sparks,  and  the  balls  diverge  heiwoeo 
20  and  30\  If  the  fog  seems  stationaiy  and  oontinoes  to 
environ  the  wire,  the  electric  signs  soon  disappear }  if  it  ooo* 
tinues  iq  rise  and  another  cloud  of  fog  succeeds,  the  wire  is  i^gaio 
Rockett  made  electrified,  though  less  than  before.  Sky  rockeU  seot  through 
*^  ^^  such  thick  low  and  continued  fogs  have  often  afibided  o|ir 

celebrated  observer  si^s  of  electricity  by  means  of  a  striiig 
affixed  to  them.  He  never,  however,  observed  in  aoy  of  the 
above  circumstances,  any  sfgna  of  oc|^tive  electricity  ezcepi 
once  by  a  sky  rocket  sent  through  a  fog,  in  which  he  saw  the 

star 


ATlfOSPHEaiC  BLBGTBICZTY.  139 

ttar  of  electric  light  denoting  negative  electricity^  but  tbinki 
that  he  might  have  inisfaken  its  figure. 

As  Father  Beccaria  in  this  place  mentions  his  two  fellow  5^5!^"*  "^ 
labourers^  Romajne  and  Henley ^  I  shall  here  take  occasion  to 
notice  their  observations,  and  then  resume  taj  subject. 

Mr.  Romayne*    made  his  experiments  between  the    year  ]^,  Romayne's 
1761  and  1772.     He  held  an  electrometer,  consisting  of  two  appa«tui,   an 
cork  ImIIs,  suspended  by  threads  six  or  seven  inches  long  out  of^^^^^  *^ 
a  garret  window,  by  means  of  a  pole  five  feet  long;  and  to  these,  pole. 
when  elecrified,  applied  excited  glass,  or  sealing  wax,  by  the 
help  of  another  pole,-  and  by  that  means  determined  the  kind 
of  electricity. 

He  found  the    air  at  a  proper    distance   from   buildings.  He  found 
riiips*  masts^  5rc.  to  be  very  sensilily  electrified  during  winter,  in  ^^J^ 
Ibggy  or  in  frosty  weather;  less  so  in  mists,  and  still  less  in  calm 
and  ckxidy  weather.     But  in  summer  he  never  observed  any 
dectricity»  except  during  a  fog  ib  the  cool  of  the  evening,  or  ' 
«c  night.    He  never  found  any  electricity  during  the  time  of  an 
aurora  borealis^  unless  a  fog  happeiied  atthesame  time  ;  except- 
aug  once,  and  then  it  was  weakly  positive. 

He  always  found  the  electricity  of  the  air  to  be  of  the  posi- 
tive kind }  excepting  once  only, during  a  fog,  00  an  uncommonly 
warm  day  in  winter. 

When  a  fog  became  very  thick,  he  observed  that  the  cork 
balb  came  nearer  to  each  other,  but  opened  again  on  its  recover* 
ingits  fbr^iner  state  ;  and  he  also  found,  that  rain  during  a  fog 
produced  the  same  effect^  which  ceased  as  soon  as  the  rain  waa 
over. 

Mr.  Romayne  also  observed  that  the  smell  of  fogs,  and  fre-  Smell  of  fogs 
quentiy  of  the  common  air,  resembles  that  of  an  excited  tube.  ^^^  «Mrj^ 
He  observes,  that  when  the  density  of  fogs  floating  near  the 
earth  increases  considerably,  the  balls  always  approach ;  but  that 
the  reverse  generally  hapens  when  the  fogs  are  high  in  the  air. 
He  once  saw  a  struggle  between  breezes  from  N.  W.  and  S.  £. 
at  the  same  time  in  which  the  one  seemed  sometimes  to  prevail 
and  afterwards  the  other.  The  contention  was  preceded  by  a 
amoky  haziness,  like  a  fog,  which  occasioned  the  balls  to 
diverge;  as  the  haziness  thickened  they  separated  more,  and  the 

•  PhiUTrini.  VoK  UCn.  p.  187. 
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i«|ieliiiig  power  was  augmented  in  proporllon  as  tbe  diropi  in* 

creased.  .      i  t 

On  thii  occasion^  M.  Romayne  was  the  first  who  made  an 

elegant  ex|>eriment,  to  shew,  that  tbe  diminution   of  sariaoo 

increases  tbe  intensity  of  elect riciiy  in  bodies.     He  fouixl«  bf- 

repeated  trials,  that  a  piece  of  flannel,  stlki  &c.  eidied  and 

suddenly  twisted,    not  only  struck  at  a  greater  distance  iban 

before,  but   sometimes  emitted  parcels  of  fire  into  the  air. 

And  from  tbis  be  infers,  that  the electricty  of  tapo|irj..wiieo 

not  in  contact  with  the  earthj  ought  to  increase^  coodenit^ 

tion.    This  is  still  farther  confirmed  by  the  experiineaCa  ■  of 

Volia  and  cf  Bennet,  on  the  electricity  of  vapour**  -  • . 

Sudden  chang.      At.  other  times,  M.  Romayne  made  use  of  a  tapqfuig  tobet^of 

en  of   electri-  (jn,  twenty  feet  long,  and  ending  in  a  point,  in^uWted^  and 

iTiigiit  be  ex-  projecting  upwards  out  of  a  window.     He  took  notko.ef  tfaat^ 

plained  bycor-  uncertainty  and  frequent  change  in  the  electricity  of  clouds, 

icrvatious!^  '  which  was  bcfurc  remarked  by  Dr.  Franklin  and  others;  and, 

after  several  ingenious  observations,  he  expresses  lus  wbb«  tjiai- 

two  or  more  persons,  at  a  sufficient  distance,  wonU  coirespond 

by  signals,  indicating  positive  electiicity  by  a  red  flag,  and  nega*. 

tive  by  a  blue  3  as  it  is  highly  probable  that  much  more  satisAc« 

tory  knowledge  would  be  thus  obtained,  respecting  the  eJectri-% 

city  of  the  clouds,  thunder,  &c.  than  any  single  observer  could 

acquire. 

The  observations  of  Mr.  Henley  f  tend  to  corroborate  those 
of  Mr.  Rumnyne,  but  do  not  lead  to  any  further  condiisions. 
General  facts.       I  now  proceed  in  the  enumeration  of  general   facts,  or  the 

propt>&i(ions  of  Beccaria. 
Single    cIouHt      g.  In  clear  weather,  when  a  low  cloud,  constderaUy  distant 

intentltyiuMfe  ^™™  ^">'  °^^^^  happens  to  pass  slowly  over  the  wire,  the  posi- 
wire.  Separate  tive  electricity  is  usually  much 'diminished,  but  is  not  rendered 
massei increase  negative  ;  and,  when  the  cloud  is  gone,  it  r^tunis  to  its  former 
state.  But,  if  numbers  of  whitish  clouds,  resembling  locks  of 
wool,  continually  uniting  and  separating,  remain  over  the 
wire,  so  as  to  form  a  considerable  extent,  the  positive  electri-* 


*  And  raore  fulfy  by  the  condenser  and  well-known  ezperinieiiti> 
made  with  Bennet's  guld-Ieaf  electrometer. 

t  Ph.  Trani.  vol.  62.  p.  145,  aiul  vol.  G4.  p.  462. 
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•itj  commooly  incseases.  The.electricitj  never  becomes  nega« 
tive  in  either  of  the  abovctcases. 

Father  Beccaria^iifliis  experiments  on  ibe  electrified  air  of  a  The    artificial 
room,  .found  that. the  electricity  in  proportional  to,  and  there-  elcctncity  in  a 
fore    most  probably  resides  in  the  vapOurs  floating  therein.  p°°™onJd^ 
The  same  conclusion  may,  therefbrej  as  be  observes,  be  natu-  usmoisciirc. 
rally  appRed  to  the  atmospherical  electricity,  which  is  not  suf« 
ficient  in  general  to  produce  electric   6gores,  in  electrometers 
which  are  not  insulated.    The  two  last  propositions,  8  and 
g,  rebte  to'soch  phenomena  as  take  place  when  the  weather 
either  betoiBes  ovtrcast  or  clears  up.    The  following  relates  to 
the  effetfls  of  vapour  or  moisture,  as  shexvn  by  the  hygrometer. 

10.  Injhe  morning,  if  the  hygrometer  indicates  a  great  de-  in  very  dry 
gree  of  dvyoess,  ^ery  little  difference  from  .that  of  the  preceding  mprninp  elec- 
day,  then  4SVen  before  sun -rise  an  electricity  takes  place,  cans-  ihewn;  but  if 
iog  jaoctiofty  adhesion,  or  divergence,  .of  the. Ball  j  and  its'^^^i''^  not 
inteosityvit  greater  the  drier  the  air,  and  the  less  ibat  dryness  electricity  ap! 
difiera  from  that  of  the  preceding  day.  Bat  if  no  such  great  ^Mi  after  sua 
dryness  obtains,  no  perceptible  electricity  takes  place,,  tUj  sun* 

rise,  or  a  riiort  time  aAer.  -         '   • 

11.  The  electricity  of  the  air  gradually  increases  a&  the  son  The  tlectriaty 
rises  higher.    The  gradual  increase  begins  sooner,  according  as  »Qcreafefaithe 

,      ,  .  -  .  .    ,.  ,.i       tun  rises  high- 

tbe  hygrometer  contmoes  after  sun-rise  to  indicate  a  higher  er,  aic. 
degree  of  dryness,  and  as  such  dryness  more  speedily  increases. 
This  increase,  both  of  intensity  and  speedy  recovery,  when  taken, 
off,  last  in  serene  days,  when  the  wind  is  not  violent,  till  the 
SOD  draws  near  its  setting,  provided  the  hygrometer  keeps  near, 
the  highest  degree  it  has  reached.  But  when  the  sun  is  near, 
setting,  and  in  proportion  as  the  hygrometer  retreats,  the  inten-  •     - 

sity  of  the  daily  electricity  is  diminished,  at  the  same  time  that 
the  quickness  with  which  it  is  revived  in  the  apparatus,  when 
taken  off,  becomes  greater.  .  . 

12.  Though   the  hygrometer  may  indicate  equal  degrees  of  DiiTereoce 
dryness  in  the  middle  of  the  day,  on  different  days,  yet  the  e'Jr/^.ndTfi 
time  in  which  the  apparatus  recovers  it^.  electricity- on  those  are  differut.     . 
days  is  less,  the  greater  the  increase  of  heat  j  and  when  the  heat 

is  greater,  the  electricity  arises  later  in  the  morning,  and  fails 
sooner  in  the  evening 

13.  The  friction  of  winds  agninst  the  surface  of  the  earth  is  ^^^^  ^®  "°* 
not  the  cause  of  atmospheric  ekctricity.  Impetuous  winds  dimi-  [ricity^by  fric^ 

K  2  nishtioo. 
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niih  the  intentity  of  the' electricity. of  dear  weather.    And  if 
they  be  damp  they  diminish  iti  intensity,  by  rendering  the  insola- 
tion both  of  the  atmosphere  and  of  the  apparatus  more  imperfect. 
Other  factiaiid      Father  Beccaria  made  many  experiments  to  discover  whether 
on  the  friction  ^^^  friction  of  air  against  conducting  bodies  produced  electriciiy. 
of  winds.         He  used  the  bellowt,  and  also  turned  fans  of  gilt  pasteboini 
▼ery  swiftly  round  on  an  insulated  axis,  bai  obtained  no  elec- 
tricity either  in  damp  or  dry  weather.    He  had  befbreobserved« 
that  air  produces  electric  signs^  when  it  strikes  their  glass*.  H« 
found  also  that  the  umbrella,  with  an  insnlating  bandle^  which 
the  French  call  paratonneres^  never  exhibited  the  least  electrt* 
city  when  held  obliquely  to  the  wind.    To  these  I  may  add, 
that  the  very  sensible  electrometer,  of  Bennet,  dbef  not  become 
electrified  by  blowing  pore  air  upon  itf.    The  proposition  of 
Beccaria  does  not,  however,  rest  upon  electrical  expcrimeoC| 
JMit  is  likewise  supported  by  a  variety  of  actual  obaenratioDi  oa 
the  state  of  the  atmosphere.    And  though  theae  cannot  be 
*     transcribed,  on  account  of  their  length,  yet  I  am  onwiDiog  to 
pass  over  in  silence  his  veiy  cogent  remark,  that  if  the  eleo- 
tricity  in  aqy  degree  arose  from  the  friction  of  winida  against 
the  ground,  it  would  be  foond  the  greatest  near  the  lurfaoe  of 
the  earth,  but  the  contrary  is  the  fact, 
yifht  BUe*         XIV.  In  cold  weather,  if  the  sky  be  dear,  the  wind  not 
drraur"*  ^^^^  ^'o^ent,  and  the  air  considerably  dry,  an  electricity  of  consider- 
^     '  able  intensity  arises  after  -sunset,  as  soon  as  the  dew  beghii  to 

fall.    The  quickness  with  which  the  apparatus  recovers  its 
electricity  aAer  being  touched,  is  greater  than  during  the  diurnal 
electricity,  and  it  disappears  very  slowly. 
and  alfo  ia  XV.  In  temperate  or  warm  weather,  and  in  the  same  dr- 

**°*P*'*^*?V  cumstances  of  wind  and  moisture,  an  electricity  perfectly 
'similar  to  the  above  takes  place  as  soon  as  the  sun  has  set  j 
but  its  intensity  is  not  so  constant,  it  begins  with  more  quick* 
ness,  rises  to  a  state  of  more  speedily  recovering  ita  intensity 
after  being  tdnched,  and  ends  sooner. 
MoittuKaf-        ^VI.  When  the  air  in  the  above  circomstancea  is  leas  i^^ 
fecu  the  imu.  the  electricity  is  less  hitense,  by  reason  of  nhe  insohcion  being 
inendered  more  imperfect,  but  ita  quickneu  in  recovering  Iti 

•  5eep.  S63,  vol.  I.  on  Artificial  Electri6'ty.  f  779. 
t  Fh,  Trans,  vol.  UULVII.  p.  90. 
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intensity  after  contact,  it.  greater,  as  the  quantity  of  dew  is 
greater. 

^^Vir.  The  electricity  of  dew  teems  to  be,  in  proportion  to  Dew  acts  neai^ 
Its  quaotity,  in  the  same  manner  as  the  electricity  of  rain  '^  ^^  ""*• 
depends  on  its  quantity ;  and  the  peculiar  manner  or  circuro- 
stances  .which  attend  the  falling  of  the  dew,  influences  the 
electricity  in  the  same  way,  as  does  the  peculiar  manner  in 
which  rain  takes  place. 

XVIIl.  As' rain,  showers,  aurora  -  borealis,  zodiacal   lights  succtttion  of 
hive  a  tendency  to  begin  afresh  for  several  successive  days,  «rail*r  phtno- 
with  the  same  characteristic  accidents,  so  the  electricity  of  dew         *  - 
seems  to  have,  as  it  were,  an  inclination  to  appear  for  several; 
evenings  saccessively,  with  like  characters. 

After  these  propositions  relating  to  the  dew,  father  Beccaria  Aneroerimeot 
adds  the  fdloWing  :  let  the  air,  in  a  closed  room,  be  electriiied,  of  artificial 
that  is  to  say,  the  moisture  and  other  vapoors^  diflfused  in  it ;  let  artificially dc^ 
B  bottle  filled  with  water,  colder  than  the  air  of  the  room,  and  trificd. 
Himilated  on  a  stove  of  glass,  be  ratted  pretty- high  in  the  room, 
and  the  intolation  be  carefully  preterved.    Then  the  electric 
signa  that  will  arise  in  two  threads  suspended  to  the  bottle, 
wiU  eiactly  represent  the  electricity  of  dew,  for  they  will 
exhibit  the  difierent  manners  aOer  which  this  electricity  takes 
place,  according  as  the  electrified  vaponrs  in  the  room  are  more 
or  less  rare ;  as  the  difference  l>etween  the  heat  of  the  bottl^ 
and  of  the  air  in  the  room,  is  more  or  less;  and  as  the  insa- 
btion  of  the  bottle  is  more  or  less  accurate.  - 

This  excellent  and  most  indnstrioas  philosopher,  after  recit- 
ing various  facts  respecting  the  electricity  of  dew,  concludes 
with  the  following  summary  observations : 

The  diurnal  electricity  resembles  the  electricity  of  a  very  Tbt  diomal 
rare  fog,  which  rises,  becomes  dilated,  and  by  that  means,  con-  ^blettiiatof 
tinaally  renders  the  insulation  more  perfect.    The  nocturnal  a  fog,  and  the 
dectricity  resembles  that  of  a  very  rare  and  snbtle  rain,  which  night  electri- 
descends,  becomes  condensed,  and  continually  renders  the  insn-  tbowtr. 
lation  less  perfect,  whenever  the  diurnal  electricity  is  more 
cymstant. '  But  the  nocturnal  electricity  frequently  fails,  and 
only  attains  its  greatest  intensity  when  the  increase  of  that 
moisture,  which  is  the  conductor  of  it,  happens  to  take  pboo 
without  injuring  the  insulation. 
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N^ice  of  an  Adventurer  to  the  Interior  of  4firtau 

Interior  of       TTfT  ^ak  lomc  time  sioce  roentiooed>  that  a  Germao,  of  tfaa 
Africa.  >  JL     name  of  Roentgen,  had  b«eo  making  preparatioot  to 

prosecute  the  same  objects  of  discovery  that  excited  the  afdoor 
of  the  celebrated,  though  unfortunate.  Bark  i  and,  peactrating 
into  the  central  regions  of  Africa,  to  reach,  if  poanble,  the  city 
of  Tombuctoo,  which  has  never  yet  been  eipkired  by  any 
European  traveller.  The  following  article  oo  thiiMibiectJiar 
appeared  in  a  German  journal  of  the  8th  of  October,  quoted  in* 
the  General  Chronicle. 

''  There  has  been  lately  published,  at  Nenwied,  an  ioterett-^ 
ing  letter  from  the  traveller  Roentgen  to  his  brother.  It  reached 
kirn  through  Professor  Hagen,  who  received  it  from  Mr.  None* 
xnann,  of  London.  Roentgen,  it  appears,  after  viHting  Psrii, 
Vienna,  and  Lopdon,  had  repaired  to  Mogadora;  where  he 
resided  a  considerable  time;  and  the  letter  in  question,  dated 
the  2lst  of  July,  1811,  was  written  on  the  bank  of  therWer 
Teulifft^  at  the  moment  of  his  deparfore  for  the  interior  of 
Africa."  Tlie  following  is  some  of  the  most  interesting  infor- 
mation it  contains.:-* 

'  During  my  residence  at  Mogadore,  I  was  engaged  day  and 
night  in  studying  thQ  Arabic ;  and  I  have  succeeded  in  iiKiking 
myself  to  be  understood  by  the  natives  of  the  country.  I  will 
avail  myself  of  that  knowledge  of  the  country,  and  of  the 
manners  of  the  people,  wbicb  I  have  acquired,  in  order  to 
travel  to  Tombuctoo.  I. would  not  act  witb  so  mach  boldness, 
were  I  not  convinced,  that  providence  has  destined  me  to  make 
the  discovery  of  the  interior  of  Africa.  My  good  stars  have 
furni&hed  me  with  a  companion  •  in  my  travels,  than  whom  I 
-cpuld  not  have  wished  for  abetter.  He  is  a  German,  who, 
when  only  twelve  years  old,  quitted  his  paternal  roof,  having  an 
irresistible  inclination  for  roaming  ;  he  has  never  since  lived  six 
months  on  the  same  si)pt,  and  is  now  thirty-eight  years  of  age. 
He  knows  all  the  European  languages,  the  Sciavouic  excepted. 
Fourteen  years  ago,  when  desiituje  of  money  or  protection,  he 
was  impressed  by  the  English  fur  ^  sailor,  in  an  island  of  the 

Mediterranean^ 
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Mediterranean^  where  be  happened  to  be  9  be  was  inhumanly  imetibr  of 
treated  by  them,  and  reduced  almost  to  despair.     His  shtp-^^"*^- 
anchored  before  Tetaan>  for  the  purpose  of  watering  ;  and 
there,  having  strack  an  £ngiish  officer  who  had  c»ed  him  ill, 
10  order  to  avoid  punishment,  he  escaped,  and  became  a  Mussul- 
•nan  at  Tetuan.     Since  then,  he  has  traversed  the  Barbary 
iBtates  in  all  directions,  and  has  lately  returned  from  A  pilgrimage 
(to  Mecca.     He  has  lived  at  Jamba,  in  Africa/ as  a  eofifee-house 
-keeper,  and  at  Janol,  as  a  physician.     At  Constantinople,  he 
rhas  niperintened  the  gardens  of  a  Pacha.    I  got  acquainted 
.with  hiai  at  a  merchant's  in  Mogadore,  who  had  hired  him  as 
.a  gardener.    I  have  taken  him  into  my  service,  and  I  treat  him 
.rathes  as  a  friend   than  as  a  domestic  ;  the  benefits  which  I 
*aball  derive  from  his  experience  are  immense. '  ^ 

^  About  a' month  ago,  I  travelled  with  a  caravan  of  mer* 
-cbanti  to  Morocco,  where  I  procured  valuable  information 
jnaspecfing  the  communications  with  the  interior  of  Africa. 

*  It  is  impossible  to  convey  an  idea  of  the  tiolent  hatfed 
which  animates  the  Moors  against  Christians.  Even  at  Moga- 
^m€,  I  could  iiardly  go  abroad  without  being  overwbelnsed 
'with  insults.  I  was  obliged^  in  order  to  view  tha  city  of  Mo« 
rocco^  to  get  an  escort  of  four  soldiers,  who,  by  orders  of  the 
f^ernsient,  were  to  keep  back  the  populace.  Even  then  I 
.was  often  availed  by  stones,  one  of  which  hit  me  so  severe  a 
l^won  the  forehead,  that  for  some  time  I  thought  myself 
dangerously  wounded.  This  hatred  of  the  Moors  arises  in  a 
great  degree  from  oar  dress. 

'  I  saw,  at  Morocco,  preparations  for  the  setting  out  of  a 
caravan,  which  was  to  reach  Tombuctoo  by  Tafilet  and  Tunt. 
I  immediately  formed  a  resolution  to  join  this  caravan,  and  I 
returned  to  Mogadore.  My  companion  was  delighted  with  the 
plan,  which  I  did  not  communicate  to  any  one  else,  but  to  one 
Chnstian.     I  caused  it  to  be  reported  at  Mogadore,  that,  dis-  \ 

.gusted  with  the  bad  treatment  I  had  receked  at  Mbroccb,  t  -       \ 

cneant  to  repair  to  Tangier^  and  from  thence  embark  for  Git>- 
raltar.  This  pretended  project  furnished  us  with  a  pretext  fot 
punchasiog  a  mule,  and  every  other  necessary  for  my  joame/. 
I  secretly  procured  some  Moorish  garments.  Having  linished 
inypreparations,  I  invited  some  Christians  at  Mogadore  to  a  party 
of  pleasure  on  a  mountain,  about  sis  English  miles  oft,  whither 

they 
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Interior  of       ^^^  were  often  in  the  habit  of  going.    I  hafe  there  tpeni  one 
Africi.  ^y  ^iiii  tliem^  and  declared  that  I  ooeant  to  proceed  ferTai- 

gier.  They  will  acoooapany  me  to  a  certain  diflanc^  wad  fpn 
oat  at  Mogadore  that  I  am  on  my  way  to  Tangiec  Aa  aomai 
I  am  left  alooe  with  my  feilow-trareller,  I  mem  to  diAD 
myielf  in  my  Moorish  garb«  and  to  enter  the  great  road  whkh 
leads  from  Tafilet  to  Morocco.  From  thence  I  ahall  reach 
Deroinit^  a  to%rn  situated  at  the  foot  of  Mooot  Atlas,  where 
I  shall  be  safe  from  any  searches  which  the  gofemoc  of  Mqga* 
dore  might  make,  shonld  he  learn  that  I  haro  not  gone  to 
Tangier.  At  Deminit,  I  shall  join  a  caravan,  which  will  pass 
there  about  that  time,  and  with  it  I  shall  croai  Mount  Athu^ 
covered  with  snow,  and  next  enter  the  homing  plana  of  Tafilet. 
I  shall  remain  at  Tafilet  with  a  German  rencgado,  Theieare 
In  that  city  a  number  of  Germans.  There  are  aome  Germans 
in  Morocco,  and  to  one  of  them  I  am  indebted  for  some  valua- 
ble  information.  I  expect  to  find  a  German  inTocnhoctoo^ 
wad  there  I  noean  to  remain  si  a  months,  making  it  the  oedtre  of 
my  observations  on  the  interior  of  Africa.  I  shall  pesi  fiir  a 
physician  :  1  have  laid  in  a  supply  of  medicinea,  of  which  I 
know  the  application.  It  is  my  wish  to  penetrate  towards  the 
south,  and  to  be  able  to  reach  Wesemb,  or  the  Cape.  ShooM 
I  find  this  too  difficult,  I  mean  to  return  to  fiorope  to  publish 
the  journal  of  my  travels ;  and  shall  again  retnm  to 
where  I  am  destined  to  make  some  discoveries.' 


X. 

Description  qf  a  remoniohre  Escapement  for  Pendulum  Cloche 
invented  by  Mr,  George  Prior,  Juh*. 

New  escape.    HP  HE  swing  wheel.  A,,  figs.  1  and  3,  Plate  III,  has  thirty 

nmu  JL  teeth  cut  in  its  periphery,  and  is  constantly  urged  forwards 

by  the  maintaining  power,  which,  in  the  model  represented  in 

the  engraving,  is  supplied  by  a  small  weight,  X,  figs.  2  and  3  $ 

CD  are  two  spring  detents,  catching  the  teeth  of  the  wheel 

*  Soc.  Artt,  XXIX.  anno.  1811.    The  society  bestowed  a  premiam 
•f  ao guiaeas forthis tn^entioii. 

alternately; 
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dteraatdy}  these  are,  at  the' proper  ioterrals,  unlocked  b^  the  Hew  etcap*. 
parts  marked  2  asd  3,  fig.  ]» upon  the  pendtrium  rod  H,  inter-  m^^^^* 
cepting  small  pinSj  a  b,  fig.  2,  projecting  from  the  detents^  as 
it  vibrates  towards  the  one  or  the  other ;  E  is  the  renovating 
or  remontoirespriogyfixed'to  the  same  stud  P  as  the.  detents. 
It  is  wound  up  by  the  highest  tooth  of  the  wheels  as  seen  ia 
fig*  1>  (its  position  when  unwound  being  shown  by  the  dotted 
line.)  Thu  being  the  case,  suppose  a  tooth  of  the  wheel  ia 
caught  by  the  detent  D>  which  prevents  the  wheel  from  mov- 
ing any  further,  and  keeps  the  renovating  spring  from  escaping 
off  the  point  of  tbd  tooth  :  in  this  positiob,  the  pendulum  is 
quite  detached  from  the  wheel  ;  now,  if  the  pendulum  he 
caused  to  vibrate  towards  G,  the  part  of  it  marked  2,  cornea 
against  the  pin  b,  fig.  2,  projecting  from  the  renovating  spring 
£,  and  pushes  this  spring  from  the  point  of  the  wheeVs  tooth } 
on  vibrating  a  little  farther  it  removes  the  detei^t  D,  which 
detained  the  wheel  by  the  part  3  striking  the  pin  (a.  Jig,  2) 
.which  projects  from  the  detent  ^  the  maintaining  power  of 
the  clock  causes  the  wheel  (thus  unlocked)  to  advance,  until 
detained  by  a  tooth  resting  upon  the  end  of  the  detent  C,  on 
the  opposite  side  ;  by  this  means,  the  renovating  spring  will  be 
clear  of  the  tooth  of  the  wheel  as  it  returns  with  the  pendulum* 
and  gives  it  an  impulse,  by  it^  pin  b,  pressing  against  the  part  2  of 
.the  pendulum,  until  the  spring  comes  to  the  position  shown  by 
the  dotted  line;  in  which  position  it  is  unwound,  and  rests  against 
jBL  pin  fixed  in  the  cross-bar  of  the  plate  j  the  pendulum  conti* 
nues  vibrating  towards  I,  nearly  to  the  extent  of  its  vibration* 
when  the  part  1  meeta  the  pin  in  the  detent  C,  and  removes 
it  from  the  wheel  and  unlocks  it ;  the  maintaining  power  now 
carries  it  forward,  pushing  the  renovating  spring  £  before  .it* 
until  another  tooth  is  caught  by  the  detent  D,  which  detains 
the  wheel  in  the  position  first  described,  the  renovating  spring 
being  wound  up,  ready  to  give  another  impulse  to  the  pendu* 
Itin). 

N.  B.  The  pin  b,  fig.  2,  is  not  fixed  to  the  renovating  spring 
itself*  bat  is  part  of  a  piece  of  brass,  which  is  screwed  fast  to 
the  renovating  spring,  and  is  made  very  slender  near  the  screw 
which  fastens  it ;  this  permits  the  end  of  the  renovating  spring  < 
to  give  way,  iC  hy  the  weight  being  taken  off  the  clock,  or 
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New  cfcape-    any  other  accident,  the  escdpe-wheel  shoold  be  moved  back- 
ment.  vrwrds,  so  as  to  catch  on  the  detents  improperljr* 

The  followiog  obserrations  are  necessary  to  be  attended  torn 
ibis  escapemeiit.  , 

lit.  That  the  renofatmg  and  detent  apnDgi  tiattat  tpriog 
from  one  centre,  and  as  similarly  as  poasil>le. 

2d.  lliat  the  force  applied  to  the  train  must  be  ao  mock 
more  than  what  will  wind  up  the  renovating  q>ring»  aa  will 
overcome  the  influence  of  oil  and  friction  on  the  pivola  of  the 
machine. 

3d.  That  the  renovating  spring,  when  unwound^  moat  rest 
against  the  point  of  the  tooth  of  the  wheel }  which  will  be 
an  advantage,  as  it  thereby  takes  as  much  force  off  the  tooth 
of  the  wheel  resting  against  the  detent  spring,  as  la  equal  to 
the  pressure  of  the  renovating  spring  C,  against  the  fine  of  the 
tooth  of  the  wheel. 

4th.  The  detent  springs  must  be  made  as  sleoder  and  fight 
as  possible ;  though  whatever  force  they  take  finom  the  pendu- 
lum, by  their  elasticity  in  removing  them,  to  unlock  the  wheel, 
ao  much  force  they  return  to  the  pendnlnm  in  fenoiwiog  it, 
•to  where  it  removed  them  from;  therefore  action  and  le-actioa 
wjil  be  equal  in  contrary  directions. 

5th.  That  it  is  unnecessary  for  the  pendulum  to  remove 
the  detent  or  renovating  springs,  much  f:irtlfer  than  is  neces- 
sary to  free  the  teeth  of  the  wheel,  as  it  will  alwaya  vibrate  op 
to  the  same  arc ;  in  table  clocks  it  ought  to  remofve  ihem  fur- 
ther, so  that  it  can  go  when  not  placed  exactly  level,  or  what 
is  generally  termed,  out  of  the  beat 
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Description  ofasimpU^  ekiap,  and  easy  Method  tf  preyemiiMg 
the  AKnijyarue  of  steam  from  Boilers  in  MoAufactones  mmA 
other  Places.  By  Ma.  GaoBGB  Wbbstxb,  of  Leedt*, 

Earr  meant  of  r  ji  iHE  introduction  of  steam  into  workshops  and  mana- 
rtcarnlnf  T*.  "^  factories,  is  injurious  to  the  articles,  to  the  boildii^,  and 
porupa  chim.  to  the  workoQcn  ;  and,  when  the  matter  ersporated  from  boileis 

*  Ft  IT  ^  kich  tbc  Sec  o:  Ar»  pivc  iLtlr  mlret  xeda!  ia  1  SI  1. 
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IS  of  an  ofTen^ve  nature,  it  nsast  be  §till  more  desirable  to 
dissipate,  or  curry  it  6ff^  io  the  mof|  effieaptoua  and  simple 
manner.  Mr.  Webster,  after  various  trials,  has  accomplished 
this  by  an  ascending  trunk  or  pipe,  which  communicates  with 
the  chimney,  and  is  explained  in  the  foUowlog^description^  by 
reference  to  €g.  4.  Plate  III. 

A  A,  the  brick  work  surrounding  the  pan. 

B,    the  steam  chimney,    made  of  wood,  about  two  feet ' 
broad  and  six  inches  deep«    A  sdaall  opening  at  the  back  part 
of  the  pan  admits  the  steam  into  this  chimney  ;  it  may  from 
thence  be  carried  up  to  the  top  of  the  building,  or  turned  into 
any  smoke  chimney  near  at  hand. 

Ill  order'to  keep  the  water  in  the  pan  as  hot  as  possible 
during  the  night,  there  are  two  dampers  in  tha  steam  chimnej 
at  D,  and  if  both  these  dampers  are  shut,  and  the  whole  top 
of  the  pan  covered  closely  over  at  c,  the  boiling  water,  even 
when  the  fire  is  withdrawn,  will  keep  hot  for  the  workmeo  . 
till  the  next  morning. 

CC,  are  loose  b^rds^  fitting  close  to  each  other,  and 
covering  completely  the  better  half  of  the  circle  of  the  top  of 
the  pan  j  and  upon  this  circnmstance  depends  the  whole 
secret  of  getting  quit  of  the  steam.  If  you  remove  theses 
boards  or  partial  coverings,  the  steam  phironey  loses  all  Its 
use.  The  letter  b  shews  the  part  of  the  top  of  the  pan  which 
should  be  left  open  to  admit  to  the  workmeo  a  ready  com- 
munication  with  the  hot  water ;  and  through  this  open  part  a 
current  of  cold  air  is  constantly  seen  to  press  and  force  the 
steam  rapidly  up  the  steam  chimney. 

It  is  proper  to  add,  that  there  must  always  bean  empty  space 
of  two  or  three  inches  between  the  surface  of  the  hot  water 
and.  the  under  part  of  the  cover  cc,  so  as  to  permit  the  steam 
to  pass*  to  the  bottom  of  the  steam  chimney.  To  effect  *this 
purpose,  and  at  the  same  time  to  allow  the  copper  to  be 
full  of  hot  water,  a  rim  or  curb,  of  wood  F,  about  three 
inches  thick,  should  be  fixed  on  the  top  of  the  copper,  and 
upon  this  the  covering  boards  tc  placed.  This  allows  sufficient 
room  for  the  steam  to  press  forward  to  the  steam  chimney  at  all 
times. 

The  cover  and  wood  steam  chimney  are  rembveable,  and  may 
serve  for  another  copper^  if  both  b^notwanted  at  the  same  time. 

METE- 
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nth  Mo 
Nov.  23 
2i 

27 

28 

29 
30 

12th  Mo. 

Dec.      1 

2 
3 

4 
5 


fi  ABOMBTBl. 


Wind 


s  w 

£ 

N 
N     £ 
S      £ 

S 


Max. 


S 
N  W 
£ 
£ 
£ 

6N     E 

7JN    £ 

SN    £ 

9    W 

ION  W 

ll'     £ 

I2N     £ 

J3;N     £ 

14|N     £ 

15  £ 

16  £ 

17  £ 

18  £ 

J9     £ 

20      E 

21|N    W 
22  Var. 


23 
24 


N 

N 


MIo. 


29-89 

30  07 
30*21  i 
30  10, 
29*89 
2993 

2996 
3008 
30' 11 
30  08 
3022 
30  51 
30  51 
30  41 
2996 
2989 
3000 

2997 
2979 
2971 
2966 
2920 
2922 
2951 

29-57, 
2976! 
29' 82 
30  02 
30-30 
30-43 


30*51 


29'80 

2977 
30*10 

2992 
29*85 

29*88 

2972 
2996 
30*09 
3005 
30*08 
3a29 
30  41 
29*94 
2994 
2978 

2997 
2979 
29*71 
29*66 
2920 
28*98 
28*98 
29*22 
2947 
2957 

29*82 

30  02 
30*30 


Med. 


1 


28*98 


TBRBMOMlTBt 

Max. 


48 

47 

49 

47 

49 
50 

52 

49 
49 
48 
44 
42 
35 
34 
35 
34 

29*880;  32 
29*750|  34 
29  685  35 
29  430'  34 
29090  34 
29' 100  35 
29365  38 
29*520  38 
29  665  36 
29790  38 
29920  42 
30*160  36 
30380   35 


2984 
29920 
'30*155 
30  010 
29-870 
29915 

29*840 
30  020 
30*100 
30*065 
30  185 
30-400 
3a46u 
30175 
29-950 
29  835 
299S5 


29-882 


52 


Min 
35 

MecL 

1 

41*5 

43 

45  0 

42 

45-5 

38 

42  5 

41 

450 

47 

48-5 

44 

480 

42 

45*5 

45 

47-0 

38 

430 

33 

38*5 

26 

34*0 

23 

390 

18 

26-0 

24 

295 

29 

315 

27 

31*5 

24 

28-0 

24 

290 

26 

31*5 

28 

310 

28 

31*0 

32 

33*5 

33 

35*5 

35 

36-5 

31 

335 

32 

350 

33 

37*5 

31 

33*5 

32 

33-5 

* 

18 

36*68 

Eifap. 


Rub 


a26 


0-15 
5 

Crli 


0.27 
0-18 


095 


Tb«  obserratioDs  in  each  line  of  the  table  apply  to  a  period  of  twenty-foar  hooni 
beginniiig  at  9  A.  M.  00  the  day  indicated  in  tiie  tirst  coloma.    A  dash  deB0te9«  thai 
the  rcfolt  ii  incladed  in  the  next  following  obsenratioB. 


klTIOlOLOOlOAL  U^VUVkta  141 


EEMARKS. 


Eleventh  Month,  38.     The "  sky,  aboat-  samet,  wai  oveN 
tpfead  with  Cirrus  aini  Ctrrostratus  douds^  beaotifully  tinged 
viih  flam<;  colour,  red  and  violet.    90.  a.  m.  The  sky  agaiu 
mich  cQloured. 

r  Twelfth  Months  5.  The  weather,  which  has  been  hitherto 
nsostly  cloudy,  with  redness  at  sunrise  and  sunset,  begins  now 
to  be  {Dor#  serene.  6.  Hoar  frost*.  7.  A  little  appearance  of 
hail  baUs  oa  the  ground.  8,  9.  Clear,  hoar  frost.  1 1 .  Snow 
^is  iiioniiDg,.aad  again  after  sunseti  13.  An  orange-coloured 
band  on  the  horizon  this  evening ;  this  pheoomeoon  arises  from 
teSfidioa  by  .the  descending  dew.  15.  A  gale  from  N.  £.  unac- 
eompaptad  by  anow,  canoe  in  early  this  momiog.  16.  a.  m. 
The  wiivi  has  subsided  to  a  breeze,  and  there  now  falls  (at  tha 
temp,  of  27*5)  snow,  very  regularly  crystallized  in  stais. 
17.  a.  m.  It  snowed  more  freely  in  the  night,*  and  there  is  now 
acoU  thaw^  with  light  misty  showers.  ~  18.  A  little  sleet,  fol* 
lowed  by  snow.  Ice  has  been  formed  in  the  night,  by  virtue  of 
the  low  teooperature  which  the  ground  still  possesses.  A  wet 
issehing.  21.  A  little  rain.  a.m.  22.  A  dripping  mist* 
M.  Cloudy }  a  little  rain  )  some  hail  balls  in  the  night. 


RESULTS. 

PrevailiDg  wiads  easterly^ 

Biaroipeler  :  greatest  observed  elermtion,  30*51  in. ;  least  28*98  la.  -, 

Mean  of  the  period  29'88a  inches. 

Thermometer  :    greatest  eleration  58* ;  least  18*. 
Mean  of  the  period,  36* 68*. 

Baia  and  snow  0*95  inches.      The  EYsporatlon  daring  this  period  b«» 

not  been  ascertained, 

Plaistow,  I4.  BOWARD. 

Mnt  MLmihy  7, 1819. 
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XIII. 

^n  Explanatory  Statement  of  the  Notions  or  Principles^  iipot 
tvhkk  the  Systematic  Arrangenuni  is  founded,  which  wi 
adpoted  as  the  Basis  of  an  Essay  on  ChemiccU  Nomenekthar^m 
ify  Professor  J.  Bsrxilivs. 


Tht  affinity      ^O^Z"^  ^^^  consider  the  affioitj  of  chenlstrj  m  •  0 
of  chf  miftrjr      ^7     by  which  bodies  are  iuoeflsantly  oiged.   Ef  this  ■ffioitf 
apiainfd.        ^^^^  ^^^  disposed  to  combine,  in  such  proportions  aod  i^awrhr. 
numbers  of  each  body,  that  they  afterwards  ceasa  lo  ntenileil 
any  farther  affinity  of  combinationj  which  piopertf  jaoLfkmm 
that  period  be  considered  as  in  a  state  of  repose  or  loocdntf/ 
Such  a  combination  or  compound,  which  no  kmgss  shews  msf* 
affinity  towards  the  greater  part  of  other  bodies,  meybe'llssW 
cnllcd  an  indifferent  body.    If,  for  example  salphor;  oaritiUtt^ 
and  oxigen,  come  into  contact,  they  tend  to  combine  iosacii  if 
manner,  as  to  produce  sulphate  of  barytes ;  and  in  itus  oood-: 
pf)nnd  the  affinities  of  the  ingredients  appears  to  be  in  «-  sMe 
of  repose ;  that  is  to  say,  they  constitute  an  IndiArent  coni« 
pound, 
y^l^^  .  The  entire  tendency  or  actiTity  of  the  affinity  is>  tbefefore/  • 

complete         exected  to  arrive,  by  an  effect,  which  occupies  a  longer  or- 
uniunofprin.  shorier   time,    according  to    circumstances,    at  this  state  of 

cipics  ' 

repose  or  indifference.  If  the  elementary  bodies  were  collect* 
ed  nt  the  same  place,  and  all  possessed  an  equally  strong  che* 
mical  affinity,  an  active  chemical  phenomenon  would  ensue, 
which  would  terminate  in  eternal  repose.  No  force  would 
tend  to  change  this  state  of  repose,  and  such  different  com-  ' 
binations  as  might  be  thus  formed,  being  attracted  by  each  other, 
by  the  mcnns of  gravitation  apd  cohesion,  would  constitutes  - 
mass  or  aggregate  of  indifferent  bodies. 

cloffl  not  ap.         ^"^  ^^^^  is  ^^^  ^'^^  construction  which  takes  place  in  natnre, 

pear  in  our      among  the  surrounding  bodies  of  that  small  part  of  the  universe 

which  is  submitted  to  our  obsper\'ation.     A  series  of  mutations 

*  The  E»ay  wa.i  published  in  the  Journal  de  Physique,  of  Dr.^ttelih 

,  methciie,  Oa.  1811,  or  Tome  Izxxiii.  S53.  k  abounds  with  new  and 
interesting  observations  ;  ^nd  it  is  with  regret  that  I  am  prevented  by  its 
length  from  inserting  it  in  our  work. — ^I'he  present  memoir,  which  is 
of  considerable  extent,  is  taken  from  the  Memoirs  of  the  Academy  of 
Stockholm  for  181S.—W.  N. 

take 
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take  place  id  onorgapized  matten,  by  which  organized  nature 
is  supported,  and  we  have  plausible  reasons  to  conjecture,  that 
a  similar  dispositioq  prevails  io  the  other  parts  of  the  immen« 
sity  of  the  universe. 

The  circamstances  which  incessantly  tend  to  destroy  or  to  because    pre. 
prevent  the  repose  of  combined  elements,  are  light,  caloric,  ^nd  JJjl?.  ^^^yI  aod 
electricity,  assisted  by  the  circumstance    that  the   chemical  electricity, 
affinity  of  the  difiTerent  elementary  bodies  is  not  equally  strong. 

Caloric;  light,  and  electricity,  have  a  mutual  relation  with  each  Thete  have  a 
other  J  ea^  to  be  perceived,  but  very  difficult  to  be  compre-  ^^i?**    '^^' 
headed.    Very  often  the  presence  of  one  of  these  produces  the 
other,  without  one  being  capable  of  determining  whence  it 
comes.     When  a  large  and  powerful  electrical  pile  is   dis- 
charged by  means  of  two  points  of  piatine,  a  sun  is  produced  The  union  of 
at  the  point  of  discharge;  indeed  upon  »  scale  of  infinite  mi- •'^^^*^^*"l^ 
noteness  as  to  magnitude,  but  which,  by  the  intensity  of  its  and  heat, 
light  and  heat,  surpasses  evei^  other  phenomenon  of  fire  pro- 
duced upon  one  globe;  which  fuses  the  metal,  and  loses  nothing 
by  the  comparison,  even  when  produced  in  the  midst  of  a 
flame,  supported  by  oxigen  gas.     The  production  of  light  and 
heat  at  the  point  of  the  electric  discharge  ;  that  is  to  say,  at  the 
point  where  the  two  separated  electricities  it  cease  to  manifest 
tliemselves  as  electricity,  cannot  be  mistaken  ;   and  proves,  that 
there  is  a  relation  between  these  substances,  which  we  may,  per- 
haps, hereafter  be  better  able  to  comprehend  than  at  present. 

Caloric  and  the  electricities  exhibit,  in  our  experinlents,  a  Tendencies  tm 
kind  of  tendency  to  acquire  an  equilibrium  5  that  is  to  say,*  to  «q«»Ji*>"u»"  o^ 
^rive  at  the  same  state  of  repose,  which  appears  to  be  the  ulti-  lectricity, 
mate  end  of  the  chemical  affinity  of  ponderable  matter.     But 
this  equilibrium  of  calorla  and  the  electricities  is  incessantly 
broken  by  the  rays  of  the  sun,  by  which  the  surfaces  of  the 
planetary  bodies  is  alternately  enlightened  at  determinate  inter* 
vals. 

There  is  therefore  a  process  carried  on  in  the  sun,  by  which  which  is  dis- 
the  repose  of  the  united  elements  is  incessantly  intercepted  or  l^i^Highl.*  ' 
prevented,  and  which  preserves  them  in  a  certain  state  of 
activity.  It  is  impossible  for  us  to  determine  the  nature  of 
this  process  ;  because  the  truth  of  ou  rconjectures  will  never, 
:  in  all  probability,  be  proved  in  a  satisfactory  manner;  but,  not- 
withstanding the  difficulty,  it  will  always  be  a  subject  of  interest 
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Common  fire 
is  pntduced ; 


unioo  of  dec- 
triciciet. 

Friction  and 
conceMion. 


state  of  com- 
bustion} 


to  ascertain  which  of  our  coDJectares  aiay  be  the  leatt  impid* 
babJc. 

We  know  that  the  phenomenon  of  fire  »  prodooed  on  one 
g^obe  on  two  principal  or  leading  occasions.     1  •  Wheo  two 
luitlmi^bo^    bodies  combine ;  for  eiample«  in  oxidation,  sulphnralioD*  the 
diet;  S.  Bjr      combination  of  acids  with  bases^  &c. ;  and  2.  When  the  iept- 
rated  electricities  motnally  penetrate  each  cither,  and  cease  to 
appear  as  electricities. 

(lliere  are*  nevertheless,  two  other  manner*  by  Which  fire 
n>ay  be  produced  j  namely,  friction  and  compression.  As  to 
friction*  there  is  reason  to  believe  that  it  will  be  foand  to  dass 
itself  along  with  the  electric  discharge ;  and  oompretsion,  on 
the  other  hand,  docs  nothing  more  tha^n  drive  the  caloric  oat 
of  a  body  which  it  contains  already  produced.  But  in  the 
present  part  of  our  discussion,  we  attend  only  to  the  cases  in 
which  caloric  appears  to  be  produced,  that  is  to  say,  in  which 
we  cannot  conceive  whence  it  comes). 
The  ton  it  in  a  It  is  incompatible  with  every  scientific  nolkm  we  posKSS, 
that  the  -phenomenon  of  an  interior  fire  should  be  prodooed  in 
the  sun,  by  a  chemical  combination,  or  liy  a  coodensatioo  of 
ponderable  substances.  Such  an  opinion  has  been  rejected  by 
our  ancestors,  though  their  notions  of  combustion  were  less 
precise  than  ours  j  and  it  appears  to  be  contradicted  by  the 
circumstance,  that  the  magnitude  of  the  mass  of  the  ion  re- 
mains constantly  without  alteration,  at  least,  as  fiir  as  our 
Aiidmaythcre- observations  can  determine.  It  remains  therefore  as  the  least 
fore  be  tup-     imrrobable  of  our  conjecture,  that  a  process  is  affected  in  the 

porten  ma*  ^  * 

ttate  of  conti-  sun,  analogous  to  that  which  obtains  between  the  points  by 

nued  electf  ic    vvhich  an  electric  pile  is  discharged  :  and  we  must  imagine  that 

discharge.  ,.  ,  ,  ^  .         .         ^ 

this  process,  when  once  commenced,  must,  from  the  nature  of 

the  actual  arrangement  of  things,  continue  for  ever  ;  and  that, 
consequently,  the  activity  of  created  matters  is  maibtained, 
as  it  were,  by  a  gyration  in  a  circle^  or  by  always  returning  again 
to  their  first  situation  or  state,  as  in  astronomy  we  kno^  to  be 
I  the  case  with  their  motions  in  space.  It  is  beyond  the  limits 
of  human  reason  to  determine  how  these  prooessei  at  first  begin, 
and  it  would  no  doubt  be  unworthy  of  an  enlightened  and  dis- 
cerning mind  to  presume  seriously  to  form  any  conjecture  upon 
the  subject. 
Our  experiments  with  the  electric  pile,  have  proved  how 

mudi 


^he  electrid- 
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iMdi  the  Electriciiieflars  concerned  la  tlie  operatiooi  of  ch^- ti«s  «<«.  ^^' 

Mdicii  affioity  ;  and  tbat  tomelimet  they  are  aoppressed,  and  ope"atioat   of 

at  other  times  made  to  act  io  an  opposite  sense*    It  was  even  affloity* 

^abmrrtdr  before  the  discovery  of  the  Electric  pi]e>  that  the 

Bqoilibriamof  Electricity  if  sometimes  disturbed  by  chemical 

dperatioDs,  and  the  knowledge  acquired  from  the  Iat>oars  of 

the  last  teo  or  twelve  years,  has  shown  us,  that  there  is  not  n 

Mogle  action  of  affinity,  in  which  the  electricities  do  not  co« 

operate. 

We  do  not  know  how  this  co-operation  is  made,  and,  for  in*  jnanmr 
,.  .  .  ^    .      .  L  •  not  knowD  i 

■ibe  nnoroent,  we  roust  be  satisfied  with  conjectures  upon  it. 

What  we  with  certainty  know  is,  that  two  bodies  which  have  i^^^  bodiet 

affinity  for  each  other,  and  which  have  been  brought  into  havir.g  affi- 

mutual  contact,  are  found  upon  separation  to  be  in  opposite  ^/^^'^^^  ^^^^ 

atates  of  electricity.    That  which  has  the  greatest  affinity  for  on  teparatioo* 

oxjgeo  usually  becomes  positively  electrified,  and  the  other 

negatively.    Bodies  which  have  little  affinity  between  ihem,  «l>«,bodicf  be. 

o  ^  J  '  commg  pow- 

er, which  have  nearly    an  equal  affinity  for  oxigen,    do  not  tive  which  has 

aensibly  derange  the  electric  equilibrium  by  their  mutual  con-  *^  •trongett 
^tact.    This  is  not  only  the  case  with  combustible  bodies,  but  o&igen.       ' 
it  also  takes  place  with  the  oxides  }  as  for  example,  the  oxalic 
acid,  dry  and  deprived  of  its  water  of  crystallization,  brought 
into  contact  with  quick  lime,  becomes,  according  to  the  ex- 
periments of  Davy,  negatively   electric,  while  the  lime  be-  Elevated  c;m* 
comes  positive.     And  since  the  electric  state  of  these  bodies  crca»M  ihe'af- 
is  more  marked,  the  higher  the  temperature,  that  is  to  say,  as  finitiet  and  th« 

the  chemical  affinity  becomes  more  active  :  and  lastly,  as  at  «l«ctricity,  and 

'  '  ' '  at  the  nutant  • 

the  moment  of  their  union  there  is  a  production  of  heat,  of  anion,  heat 

which  may  vary  from  a  very  slight  elevation  of  temperature  to  f'*!*!**;^*'" 

that  of  the  most   intense  fire,  we  think  we   may  conclude,  e  ectric  dli* 

that  at  the  moment  of  the  chemical   corabinalion,  there  is  a  charge. 

discharge  of  the  opposite  electric  state  of  the  bodies,  which 

here,  as  in  the  pile,  produces  the  phenomenon   of  fire,  at  the 

instant  when  the  elecLriciiies  disappear. 

A  derangement   of  the  equilibrium  of  electricity  appears  A  chan^m 
therefore  to  precede,   and  as  it  were  predispose,  the  action  of  Lu  nbrmm 
the  chemical  affinity  ;  though  this  phenomenon  from  physical  precedes  the 
reasons  cannot  be  aUnys  discovered  by  our  instruments  ;  as  may  J^j"-^ 
happen,  for  instance,   when  one  of  the  bodies  is  in  the  liquid 
state.   Davy  found,  in  conformity  with  this,  that  sulphur^  heafed 
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1  upon  coppcTj  gave  signs  of  very  strong  dectridtjr,  cumlwtlj 
iocreasing  with  the  temperature  till  the  tnlphnr  meHadt  «t 
which  instant  the  signs  disappeared, 
^^^LP^****^"     After  the  onion  of  ponderable  bodies^  in  which  the  dectri* 

able  bodies  ^      ^.      ,     ^  ^  ..  .  ••  .  • 

have  combiii-  city  is  seen  to  fly  offm  the  fonn  of  light  and  heat,  lbs  ponder- 
ed, they  caa  ^j^i^  bodies  are  reduced  to  a  state  of  chemical  lepoae.  The 
onlyby  the  elements  of  the  combination  can  no  more  betepcrated,  nor  be 
deetricitiet  restored^to  their  original  form  and  characters,  witboot  the  infln* 
ilariy^oaTeach  ^°ce  of  a  mass  of  electricity,  in  a  state  of  charge  or  of  aepan* 
ho^.  tion,  as  in  the  operation  of  the  pile.     But  in  this  case  the  elec- 

triciiies,  tending  Jo  regain  their  equilibrinm,  decompose  the 
combination,  by  operating  each  upon^  its  relative  constltoeot 
part  to  which  it  re&tores  its  original  form  and  characten. 

{To  he  Continued) 
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Facts  and  Remarks,  upon  the  Interruption  which  the  situation  of 
the  inaintaining  weight  produces  in  the  rate  of  a  clock,  when 
near  the  pendulum.     By  H.  K. 

To  Mr,  Nicholson, 

'      SIR, 

Rate  of  docks  ITN  your  Journal  for  October  last,  I  observed  a  paper  by  Mr. 
•^^^J^'JJI}!*  JL  Thomas  Reid,  on  the  effect  produced  on  the  going  of 
^vtight,  clocks,  by  the  attraction  between  the  weights  and  the  pendu- 

lum. 
was  obscrv-  xhc  effect  alluded  to,  viz.  that  of  the  arc  of  vibration  becom* 

ed  and  remc-    .       ,  ,  ,  .   i     .  •.,!/•    i  ■    t 

died  by  pro-  '"g  ^^^^  vvlicn  the  weight  is  uear  tl^  ball  of  the  pendulum  was 
fetsor  remarked  some  years  since,  by   tlie  late  Dr.  Hornsby.     This 

.  "*.  ^'  genllemau  having  done  me  the  honour  to  accompany  me  in  a 
visit  to  the  observatory  at  Oxford,  pointed  out  an  astronomical 
clock  there,  the  weight  of  which  he  had  contrived  to  pass 
behind  the  clock  case.  He  informed  mc,  that  he  had  remarked 
an  irregularity  in  the  going  of  the  clock,  when  the  weight 
approached  the  ball  of  the  pendulum^  and  attributed  it  to  the 

iocrcj^ed 
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hicreafed   resistance  of  the  air,  from  its  free  motion  being 
impeded  bj  the  weight  of  tlie  clock. 

Indeed^  it  does   not  seem  tb^t  aitraction  coold  produce  the  Rcaioa  whj 
effect  alluded  to  -,  for,  tlioagh  the  ball  of  the  pendulum  might  ^^'j*^^  '• 
be  retarded  in  its  ascent,  its  motion  would  be  proportionabty  ascribed  to 
accelerated  on  its  return.  '  AttnctifMk, .  ,« 

'  I  have  been  induced  to  trouble  joa  with  this,  merely  from 
respect  to  Dr.  Homsby's  memory,  and  not  with  the  slightest  ! 

intention  of  depreciating  the  talents  of  Mr.  Reid. 

I  am  Sir, 

Youi  obedient  humble  Servant, 

H.  K. 
IpswicA,  Dec,  6, 1812. 


'   REMARK. 

From  the  nature  and  tenor  of  Mr.  Reid's  communication  I  Additional 

concluded » that  his  sioele  weight  descended  either  in  front  or  obs.on  Mr. 

behind  the  ball,  and  not  on  one  side  of  it  5  and  in  this  arrange*  nju^ca^n' 

ment  its  attraction  would  add  to  that  of  gravity,  whether  per* 

ceptibly  or  not.     I  likewise  requested  his  brother,  who  brought 

Ihepaper,  to  suggest  that  it  might  be  desirable  to  make  trial  of 

Jt  temporary  piece  or  mass,  to  be  put  on  or  taken  off  at  pleasure. 

In  the  place  where  the  weight  had  f>een  inferred  to  produce  the 

greatest  acceleration ;  and  to  keep  the  weight  out  of  the  limit 

of  disturbance  ;  this  would  remove  all  suspicion  of  irregularity 

Id  the  train  :   And  I  would,  from  the  ingenious  observations  0^ 

.my  Correspondent,  suggest  farther,  that  the  temporary  piece 

.  ihould  be  a  thin  shell  of  brass,  with  a  solid  core  of  lead  ;  which, 

•  'when  taken  out,  would  greatly  diminish  the  attraction,  but  not 

» the  impediment  from  increased  resistance  of  the  surrounding 
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SCIENTIFIC  NEWS. 

Mountains  qf  Lapland,  C^c. 

Vaitfiberf*ft  •^N  Account  of  a  Journty,  ondertaken  iii'1607t  I9  M 
Journey  for  ^erfr,  hts  been  published  lately,  at  StockboUn,  nodm  Iba 
mououl^  of  B^pi<^s  of  the  Academy  of  Sciences  of  Sweden^  J^  Mt  ptr« 
I'^pUnd.  pose  of  determining  the  heighi  of  ike  mornilofJiJ  ^  ta^Imad^  mmd 
observing  their  temperature.  The  tnounlaina  visited  by  M. 
Valenberg,  make  part  of  the  great  chain  which  ruoi  Chroogh 
Sweden  and  Norway,  and  stretches  in  lonie  of  iti  braocbet 
even  to  Finland  and  Russia.  They  are  situated  between  ^ 
and  68  degrees  north  latitude,  and  belong  to  the  polar  ragum. 
On  several  points  their  bases  are  washed  by  the  sea,  and  fibtn 
their  summits  the  immense  plain  of  the  Northern  Ooeao  b 
discoverable.  These  mountains  had  t)een  only  hitherto  viewed 
in  all  tlieir  majestic  grandeur  by  the  Lapland  noroade,  following 
his  flocks  of  deer  and  his  game.  A  few  travellers  had  cootem- 
plated  them  at  a  distance;  and  M.  de  Bruck,  a  learned 
German,  during  his  travels  in  Norway,  approached  within  a 
short  space  of  them  5  but  fk)  penon  had  ever  yet  penetrated 
into  this  as)'lum  of  narure,  and  attempted  to  struggle  with  the 
difficulties  of  ascending  these  summits^  eternally  covered  wilk 
know  and  ice. 

The  undertaking  was  diffiailt  in  many  respects.  The  aacents 
were  mostly  excessi\*ely  steep,  and  in  climbing  them  the  (ra* 
veller  was  by  turns  suspended  over  deep  fissorei,  lakea,  tor- 
rents, bottomless  marshes,  and  gulfs.  He  bad  no  intelligent 
guide,  there  was  no  habitation  on  his  route,  and  no  asaistaace 
to  be  expected.  He  firequently  was  obliged  to  make  circaits  of 
many  leagues  to  ixsach  a  summit  |  and  he  crossed  Hot  only 
snow  and  ice  full  of  crevices,  but  aho  marshea,  where  be  nm 
a  continual  risk  of  being  buried  in  the  mod  and  stagnant  waltr. 
He  passed  the  nights  on  naked  rocks,  withoot  a  lent  or  tite 
smallest  shelter ;  and  he  was  frequently  reduced  to  quench  bil 
devouring  thirst  by  swallowing  snow,  which  occasioned  hlni 
inflammations  and  painful  suppurations  in  the  mouth. 

M.  de  ¥aknberg*s  measurements  give  the  Lapland  moan- 
talus  an  elevation  of  from  5  to  6^000  feet  abo?e  the  level  of 

th» 
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the  tea.  Although  this  elevation  is  less  than  that  of  the  moaQ« 
tains  of  Switzerland  and  the  Pyrenees,  all  the  pbeDomena  of 
the  Alpine  regions,  and  particalarly  glaciers, '  are  observable. 
At  soch  a  proximity  to  the  polar  circle,  the  region  of  eternal 
aoow  commences  at  nearly  4/XX)  feet  above  the  ocean,  while 
hatht  Alps  it  begins  at  from  7  to  8,000,  and  in  the  Pyrenees  at 
BfiOO  feet. 

On  the  14th  July,  M.  de  Valenberg  a«ceDded  the  roost  con- 
ttderable  glacier,    called  Sulitelma,   a   Lapland  word,  which 
signifies  Solemn  Mountain,  because  formerly  the  Laplanders 
adored  on  one  of  its  summits  their  principal  idol.    This  moun- 
tain, which  is  the  Alouni  Blunc  of  the  north,  is  composed  of  a 
succession  of  summits,  of  which  the  base  has  an  extent  of 
several  leagues.     Its  greatest  elevation  is  5,700  feet  above  the 
tea.    lY)  reach  this  elevation,  our  traveller  was  obliged  to  make 
his  way  over  enormoos  crevices,  where  recently  before  some 
bonters  had  been  engulphed  with  their  deer  and  theijr  dogs. 
Seas  of  ice  have  descended  into  th'^^vallies  70O  feet  below  the 
line  of  snow.    There  is  a  t>order  of  earth  surrounds  the  ice, 
consisting  of  slime  and  stonef.    The  ice  of  Sulitelma  is  very 
dear,  and  almost  transparent  •  it  is  as  hard  as  stone,  but  not 
ao  heavy  as  the  ice  of  the  sea.    The  traveller  gives  several 
deUiils  respecting  its  internal  composition,  the  figures  by  which 
it  is  characterized,  and  the  crevices  formed  on  it.     The  snow 
is  sometimes  100  feet  in  depth,  and  so  hard  that  the  footsteps 
leave  no  mark  on  it.    That  which  is  detached  from  the  sum* 
mits,    or  crevices,    roll  to  immense  distances.     Fortunately, 
these  avalanches  in  their  descent  act  only  on  inanimate  nature  : 
whatever  direction  they  take   they  seldom   encounter  living 
beings,  or  the  abodes  of  men.     All  is  desert  in  these  regions 
for  vast  extents,  where  industry  has  gained  no  conquest  over 
ihe  solitary  domain  of  the  primitive  creation. 

The  traveller  terminates  his  account  by  general  conside- 
xations  on  the  temperature,  and  by  tables  of  m  Meorological 
observations.  He  determines  with  precisiion  the  dlQ'erent 
.regions  of  the  mountains,  and  characterizes  them  by  the  pro- 
ductions which  he  found  there.  In  proportion  as  the  line  of 
snow  is  approached,  the  produc  ive  force  of  nature  diminishes, 
and  taen,  brute  animals,  and  plants,  yield  to  the  rigour  of  the 
cdd.     At  2^600  fiset  below  the  |ine^  the  pines  disappear,  as 

well 
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well  as  the  cattle  and  habitations.  At  2,000  feet.the  ooljr  tret 
h  the  birch  -,  and  its  degraded  form  and  indigent  verdure  attett 
the  inclemency  of  the  climate  ;  at  the  same  time  the  greatest 
number  of  wild  animals  disappear^  and  the  lakes  oontain  no 
fisb.  At  800  feet  below  the  same  line  of  snow,  the  Laplander's 
progress  is  stopped  for  want  of  mos»  for  his  rein-deer.  Above 
the  line  every  thing  presents  the  picture  of  agony  and  death* 
The  most  robust  lichens  are  only  to  be  found  at  1,000  and 
2,000  feet,  in  the  crevices  of  perpendicular  rodn }  and  the 
bird  named  emloriza  nivalis,  or  bnow-bird,  is  the  only  livii^ 
creature  to  be  seen.  The  heat  does  not  rise  to  one  degree  of 
Reaumur,  in  the  region,  which  is  5,000  feet  above  the  sea. 

Mr.  Fiddler,  a  captain  in  the  Hudson*s-bay  service,  hp 
communicated  to  Mr.  Arrowsmith,  the  draught  of  the  dtfitrict 
of  country  which  lies  between  the  rocky  nuMintaios  and  the 
great  ocean,  and  between  the  latitude  52  and  46.  It  oontaioa 
all  the  head  waters  of  the  Columbian  River;  of  a  lake« 
called,  by  Mr.  Fiddler,  Lean's  Lake ;  a  river  running  into  it,, 
called  Arrowsmith's  River ;  and  a  river  of  magnimde,  called 
Wedderburn*s  River.  The  whole  tract  is  inhabited  by  tribes 
of  flat-head  Indians,  otherwise  called  T&tes  de  Bouln,  and 
one  large  extent  is  filled  with  wild  horses.  Mr.  Arrowsmith 
purposes  to  introduce  these  discoveries  into  his  General  Map  of 
North- American  Discoveries. 

Mr.  Arrowsmith  has  completed  a  new  Map  of  Germany,  in 
six  sheets  of  double  elephant,  being  the  largest  map  of  that  em- 
pire ever  drawn  and  published  in  England.  Like  all  the  maps 
of  this  eminent  geographer,  this  new  one  is  derived  either 
from  original  or  unquestionable  and  superior  sources. 

The  same  geographer  has  for  some  years  l)een  engaged  on  a 
Map  of  England  and  Wales^  in  18  sheets,  which,  when  pot 
together^  will  be  10  feet  by  12.  Of  this  extraordinary  map  it 
deserves  to  be  noticed,  that  it  will  contain  at  least  1,000,000 
names,  which  is  the  more  remarkable  because  the  places  enu- 
merated in  the  Population  Return  are  only  15,741;  and 
Capper*s  Topographical  Dictionary  does  not  contain  above 
20.000  places  for  the  three  kingdoms,  alibongh'donblethe 
number  contained  in  Luckombe's  Gazetteer. 

It 
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It  is  with  regret  that  I  find  myself  under  the  necessity  of 
iakiog  notice  of  some  passages  in  the  'preface  to  Dr.  Thomp- 
son's Annals  of  Philosophy^  in  which  he  animadverts  upon 
the  English  Philosophical  Journals. 

1.  Of  my  Joarnal  he  says«  "  that  for  several  years  it  was 
^'excellent/*  and  adds>'Mhat  for  some  years  past^  if  report 
*'  Mays  true,  it  has  not  been  the  property  of  the  original  editor, 
"  bnt  of  a  bookseller ;  and^  in  reality^  edited^  not  by  Mr. 
**  Nicholson^  but  by  some  unknown  person  employed  by  the 
**  liookseller. 

2.  Of  the  Philosophical  Magaune,  which  he  calls  a  rival 
publication,  he  says ''  it  is  edited  by  Mr.  TuUock,  a  printer 
*'  from  Glasgow^  and  publisher  of  the  evening  newspaper, 
**  called  the  Star^"  and  that  "  it^  perhaps,  never  contained  so 
''  much  original  matter  as  my  Journal. 

3.  Of  the  Repertory  of  Arts,  he  says  it  consists  chiefly  of 
specifications  of  patent  inventions,  with  a  few  additional  pa- 
pers copied  from  the  Transactions,  or  other  Journals }  but  he 
overlooks  the  remarks  and  discussions  from  the  inventors  and 
others,  which  are  inserted  in  that  work. 

4.  And  of  the  Retrospect  of  Discoveries ;  or  Abridgment  of 
periodical  and  other  Publications,  he  says,  that  it  is,  as  the 
title  implies^  merely  an  abridgment  of  the  other  three  Journals, 
of  the  British  Transactions,  and  of  one  or  two  French  periodical 
works.  But,  in  so  doing,  he  denies  the  existence  of  those 
numerous,  clear,  and  able  criticisms  upon  the  subjects  so 
abridged,  which  constitute  part  of  the  plan  of  the  Retrospect, 
and  are  every  where  to  be  met  with. 

5.  His  deduction  then  follows:  "  Such/'  says  he,  ''being 
'*  the  state  of  the  English  Pbilosopbicai  Journals,  our  readers 
"  will  not  be  surprized  that  we  (Dr.  T.)  venture  to  offer  our 
"  claims  to  the  attention  of  the  public.** 

Whether  it  became  Doctor  Thompson  to  Ijave  ns?;umed  the 
office  of  Censor,  with  regard  to  the  productions  which  he  ap- 
pears to  consider  as  rivals  -,  or  whether  it  would  have  been  more 
decorous  for  him,  as  a  man  offering  himself  in  the  venerable 
presence  of  the  public,  to  have  felt  the  consciousness  of  human 
infirmity,  and  expecting  to  have  his  own  faults  vie^'ed  with 
candour,  to  have  avoided  the  volunteer  task  of  exposing  those 
of  others.  Into  these  points  I  do  not  enquire;  and,  if  these 
had  been  the  only  objects  of  question,  I  should  have  been  silent. 
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But  I  cflD  enqoire  and  can  decide,  that  it  did  not  become  Dr; 
Thompson  to  endeavour  to  depress  hit  rivali  by  stating  or 
giving  currency  to  untruths.  This  is  a  point  of  moral  chaiacter 
which!  will  treat  in  no  other  way  than  biy  shewing  he  hu  done 
so*  My  statements  are  numl)ered  correspoiideotly  with  the 
paragraphs  at  the  beginning  of  this  Notice. 
'  1.  The  Philosopliical  Journal  was  published  for  the  first 
year^  17^7 »  f<>r  ^be  joint  accotint  of  myself  and  Messn.  Robin- 
sons. In  1/88  the  entire  Copy-right  l>ecaine  mine  and  bas 
continued  so  without  interruption  ever  since.  No  bookseller 
ever  had  power  to  employ,  or  did  employ  any  person  in  editing 
or  interfering  with  the  copy  of  the  Journal  That  copy  has  been 
provided  by  myself  and  Correspondents ;  and  I  have  always  had 
one  asMstantyfully  acquainted  with  the  Sciences,  and  Languages, 
of  my  own  knowledge  and  appointment,  and  not  employed  by  a 
Book<;e!!jr.  My  name  as  Author  and  Proprietor  has  every 
month  been  before  the  Public  :  was  it  not  the  duty  of  a  good 
man,  instead  of  sheltering  himself  under  the  words,  ^^  if  Report 
says  true/*  to  hare  enquired  whether  the  Report  was  or  was  not 
true,  before  he  ventured  to  join  in  propagating  it? 

2.  I  am  informed  that  Mr.  Tilloch  (not  Tolloch)  was  not 
fl  printer  at  Glasgow,  and  is  proprietor  (not  publisher)  of  the 
Star.  These  are  unimportant  sounds  In  themselves  j  but  they 
shew  the  disposition  of  Thompson  to  lower  his  supposed  bp« 
ponents,  and  his  want  of  accuracy  and  correctness.  All  the 
world  kn-)\vs  Iiow  many  eminent  men  have  been  printers,  land 
how  little  in  a  nation  like  oiirs^  the  science  and  acquuitiona  of 
men,  di^pcnd  n^/on  their  pursuits  in  business. 

3.  His  prejudiced  notice  of  the  Repertory  speaks  for  itself: 

4.  And  so  does  his  positive  assertion  that  the  Repertory  is 
9ncrt7y  an  abridgment.  He  could  not  but  have  seen,  though 
ht;  has  thought  lit  to  deny,  the  excellent  original  discussions  it 
contains. 

5.  His  summary  deduction  points  out  the  spirit  and  motives 
of  his  statements  ;  namely,  to  shew  that  the  English  Journals 
f  re  bad,  and,  by  infL*rence,  that  his  own  will  be  much  supe- 
ricjr. 

My  principal  object  has  been  to  expose  the  Doctor's  con- 
duct with  regard  to  myself.  The  world  mu^t  determine  for 
him,  whether  that  conduct  can  promote  any  interest  for  which 
a  well-disposed  mind  ought  to  be  solicitous. 
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(Continued  from  p.  )46  J 

IN  the  eipliiiAtioii  of  these  pbenomena,  there  it  a  circatri'-  Otigen  alone 
•taoce  which  coofoands  us  more  than  all  ihe.  others,  viz.  P*****^*  ?^*^ 
that  there  ts  onlj  one  body,  that  Is  to  say  ^xigen,  which  rialile  electro- 
•btolfite  and  infariable  electro-chemical  characters.  *^**^""'**^**'** 


AXX  the  others,  while  they  nuiirffest  a  fixed  and  .determinate  re- 
latioo  with  regard  to  oxigen,  Yarywith  regard  to  each  ptber^ 
Sulphur,  for  example,  is  positive  with  regsird  to  oxigen,  but  vf 
negative  with  regard  to  the  metals  ^  arsenic  is  positive  with 
regard  to  oxigen  and  to  sulphur,  but  it  is  negative  with  r^rd 
to  the  ^ther  metals ;  stiver  is  positive  with  regard  to  oxigeo, 
fulphnr,  and  arsenic,  but  is  negative  with  regard  to  most  of  the 
metals. 

{The  author  here  subjoins  the  following  annotation,  which, 
on  account  of  its  extent,  I  have  printed  in  the  body  of  the 
page -W.  N.] 

Though  it  may,  perhaps,  be  too  early  fot  us  to  adopt  any  Theory  of 
notions  respecting  this  difficuU  subject,  I  shall  here  oflfer  a  con-  elfctro-che- 
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jeclwre  upon  the  maititer  according  lo  wbich  llic  nliolc  of  ihe 
eflectsinay  take  place,  wiiboot  CQDtradicling  noy  of  tliercHilu 
we  pouess  concerning  electricitj. 

AdmiltiRg,  Ihatbodiei  coniist  of  panicles  or  aiftnns  plawil. 
near  each  oiher,  in  such  manner  as  may  appenr  from  their  pro* 
perly  of  combimng  in  proportions  of  their   oiulliples,  we  may 
consider  tbese  atoms  as  posseumg  an  eleclTic.-il  polarity  npon 
the  intensity  of  which  ihe  force  of  iheir  affinity  depetuli.      In 
thii  case  the  chemical  affinity  becomes  ideiii'ilicO  willi  electri- 
city, or  rather  the  electric  polariiy.      In  order  to  explain  Ihe 
difierent  electro-chemical  cbBracleri,  wc  most  add  to  ibe  gene- 
ral polarity  a  kindof  specific  unipolarit}',  by  means  of  which 
One  pole  may  ^^g  ^f  (i,,.  poles  coDlaJcu  mote  of  ihc  +  E,  orof  Ihe  —  E, 
tbuiitienihcr.  '^3"  the  opirasite  electricity  in  the  other  pole  i»  capable  of  ta- 
The  lioily  ii     lurating.      A  body  of  wbich  the  positive  pole  ptedominatei, 
""        '      "■-  ijj^i  jj^  which  contains  an  excess  of  potitire  electricity,  constt- 
posiiive  body,  and  vice  versd.      Many  bodiei 


jDienuiy  of 
nhich  their 
•ffinilin  it' 


<lectro-arga- 

""'  rira^iiiie  fs<l"''^c  3f  L-levaiion  of  lempetamre  lo  enable  them  to  act  upon 
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each  other.  It  appears,  therefore,  that  hciit  possewes  the  pro- 
perty of  augcnentiog  the  polarity  of  these  bodies  ;  and  that 
tht  difference  in  aciirity  of  the  afSntiy  at  dilTereot  temperaturei, 

[appears  to  depend  on  the  same  cause,  in  like  manner  as  Ihu 
force  wilb  which  a  combination  presences  its  existence,  appears 
^  to  depend  on  the  intensity  of  the  electric  polarity  whan  ibis  ii 

at  its  mflxiraum,  or  rather  the  intensity  of  that  polaiiiy  at  the 
moment  the  combination  is  made.  This  circnnislance  explnins 
why  the  phosphoric  acid  is  decompo&ible  by  charcoal  at  an 
elevated  temperature,  although  phosphomi  decomposei  tbe 
air  of  the  atmosphere  at  a  icmperaliire  at  whith  cbai coal  bat 
no  influence  upon  thai  fluid. 
In  the  theory  of  aloms,  there  is  some  difficuliy  io  conceiving 
the  difference  betwecD  the  juxta-porlion  of  hi'mogeneoos  par- 
ticles, separable  by  mechanical  means,  and  thjt  of  ilie  h^eroge- 
neons  particles,  which  produce  a  new  particle,  very  seldom  de- 
Tbe  pwiidet  composable  by  means  purely  mechanical.  '  The  hypothesis  of 
out  m'^itrap-  P'''^'''*^'^  atoms  assists  us  upon  this  oeeaiiun.  The  cohesion  of 
pear  lo  uuite  homogeneous  particles  may  be  conipnred  to  the  jusia-po»ilion 
like  llie  iitiler    ■  -  • 


phot 


electro 


lore  between  the  opposite 

electricities  of  the  metallic  plate  and  the  resinous  surface 
Contact  keeps  them  in  a  kiate  of  cliarge  or  neutralization  ; 
which. 
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whkb,  in  Tsct,  is  nimply  juxla-posiijon,  and  i»  dc&lrojred  when 
tbe  surlaoes  nre  HcpsrAiciJ,  and  each  appeart  again  in  ptwaesaioo 
of  lis  original  cleciricitaie.  When  lieierogcni-QUi  atoms  com- 
bine (whether  ibecoinbiiialion  do  conaisi  simply  in  jusia-poii- 
tion,  or,  wfaicb  is  more  difficult  to  comprehend,  in  a  partial  ot 
total  petietraiion)  ihev  appear  to  adjast  or  dispose  themielvet 
as  io  touch  with  ilie  opposite  poles  [  of  which  l!ie  electriciii 
produce  a  dischargt;  which  causes  the  plienomenon  of  elevation 
of  lempenttqre,  almost  constantly  apparent  at  the  time  of  any 
chemical  combinalioii,  atid  ihii  p.-irticles  reniain  combined 
until  ilieir  dischargad  poles  are,  by  some  means  or  other,  re- 
stored to  their  fotmer  electric  state. 

As  wp  know,  from  f:ict  and  experience,  that  bodies  of  (he 
&ame  electro-cbeniical  class  (ibal  U  to  say,  bodies  in  nhich  ve 
conceive  that  the  sunic  pole  predominalea)  can  combine,  it 
appears,  that  the  force  of  aDinity  depends  lathcr  on  the  in- 
teniily  of  the  general  polarity,  than  of  the  specific  uoipoUriiy  >  ili 
and  from  this  reason  it  ro.iy  be,  thai  fulphor  has  more  affinity  ^' 
with  oiigen,  than  gold  or  platlna  ha,  although  sulphur  has  lb%  oi 
same  unipolariiy  as  oiigeu,  and  ilu»e  metals  have  an  opposite 
unipolarity  to  that  of  OKigcn.    '. ..  • 

It  is  clear,  that  when  two  bodies,  in  whit:h  the  lame  pole  ^v 
predominates,  combine  together,  ihc  new  panicle  mtisi  pmses»,'^ 
ihcir  unipolar  force  conceniraled  in  one  of  its  polei.and  miul,  im 
consequently,  have  electro-cbeniicjl   properties   mote   intenie  ;  ^ 
and  ihia  is  a  good  r«ison  why  sulphur  and  oiigen  ptoduca  them 
strongest  acid.      On  tbe  contrary,  when  particles  posicssing  an  °' 
opposite   puUiily  unite,  the  pol.irjiy  of  one  of  the  panicles  m 
most  frequently  predominates ;  for  example,  in  polaih,  and  in  "^ 
most  of  tbo  metallic  oiidei,  the  predominating  pole  of  the 
metal  also  predominates  in  the  compound.     In  some  instantxc, 
the  prudtict  is  a  neutral  compound,  in  which  neither  of  the 
poles  predominate,  luch  as  the  superoxides  :  in  oilier  instances, 
the  pole  of  the  metal  predominates  in  one  decree  of  oxidation, 
and  that  of  the  oxigen  in  another. 

The  combination  of  polarized  atomt  requirei  a  motion  (o  P< 
turn  the  opposite  poles  to  each  other  )  and  to  this  cirtumsiaace  ^^ 
is  owing  the  facility  with  which  combination  take*  place  whet)  ot 
one  of  the  two  bodies  is  in  the  liquid  state,  or  whc^re  both  are  !i' 
inttjjitjtc)  and  tbe  extreme  dtfficolty,  or  nearly  irapoisibjlity, -* 
M2  W 
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of  eflnrting  an  nnion  between  bodiea,  both  of  wliidi  >re  m^U. 
Andagsio,  Glnweadi  polatized  pattl(.Ie  muil  bave  an  electric 
atmosphere,  and  ■*  this  atmosphere  i»  the  prediipoiing  caose  of 
combination,  as  we  hareKeo,  it  follows,  thai  the  particle*  can- 
not act  but  at  certain  didanccs,  pro^ttioned  lo  the  iatensityof 
their  polarity  ;  and  hence  it  is  that  bodies  which  have  affinilf 
fur  each  other,  always  combine  nearly  on  the  initaal  when 
mixed  in  the  liquid  state,  but  less  easily  in  the  gaseous  sfate, 
and  the  union  ceases  to  be  possible  cnder  a  certain  degree 
of  dilaiaiion  of  the  gasses,  ai  we  know  by  the  experiments  of 
Grolhou,  that  a  niiiture  of  oiigen  and  hidrogeD  in  due 
proponions,  wbeQ  rarefied  to  a  certain  degree,  cacool  be  set  on 
fire  at  any  temperature  whatever. 

The  chemical  action  effected  by  the  discharge  of  the  pile, 
Consist*  in  the  pariiclea  in  a  combioalion  being  re-|K>l3rnzed. 
In  a  comUnation  of  particles  having  the  same  unipolarity,  the 
pile  merely  restores,  by  the  decomposition,  the  general  poiarii)-, 
because  their  specific  nnipolarity  vai  not  changed  by  ibeir 
union  !  hut  in  combination*  of  opposite  unipolarity,  it  likewise 
restores  the  specific  unipolarity  of  the  elenients.  May  we 
coDcIude,  that,  in  the  first  case,  the  general  re-polarizatioo  takes 
[ilace  in  the  »ame  manner  as  the  loadstone  gives  magnetism  to 
a  small  particle  of  steel,  and  ibat  in  ihe  second,  the  pile  con- 
tributes,  hy  iti  own  specific  energies,  to  tesioie  ibe  predomioa- 
ling  poles.* 

[Here  the  annolaiion  conclodes. — W,  N.] 

In  my  essay  upon  chemical  nomenclature,  I  have  (ii»ide<i 
bodies  into  electro-positive  and  elect ro-ne^tive,  the  first  of 
these  denomitwtions  being  appropriated  to  bodies  which,  by  th* 
action  of  the  pile,  are  collecicd  round  the  positive  pole,  aixl 
veriA,  1  have  noticed  the  probability,  that  theae  naOies 
had  been  employed  in  the  opposite  lense ;  utd  my  (ub*r<inet.t 

*  la  ihit  beautiful  georraliution  of  fadt,  whicbpromiiei  to  becottt 
nuir«coDctunTt  IheaiDrcit.gliallbeitU'Iiea.  this  lot  paiigriph  teeiRi 
rwhtr obieure.  The  polei  of  the  voliiir  file  *ppe^r  ro  pmeni,  to  the 
piincipln  of  >  rampouDil,  pntaci  of  actrsction  morr  powerful  than 
tbal  which  maiuriitted  Ihe  contbination ;  and  ihejr  liaDHDJt  ttw 
tiectiic  energy  frtnn  particle  to  particle,  to  »  (a  complete  the  total  de- 
cumpMiiinn,  But  we  do  not  yet  appeal  to  jioittH  utalofiu  to  carry  u> 
■lacli  faitliR-.— N. 

~;.,  nflec 


SLVCntO-cnEMICAk.  PRtNOtPLES. 


157 


icflectioDE  upon  this  object,  oblige!  IDC,  al  present,  to  change  ponrjrc  ani«h 
tbese  denominilioni  for  each  otber.      I  shall,  therefore,  here- '?'''■  "*«••■ 
after  call  thoie  bodiei  eleciro-poiilivc  which  are  eolIecte<I  round  iro-KieaiKi  to 
the  negative  pole,  and  thomUclro-negal'we  which  are  coUecied  'he  pouiiw 
und  the  positive  pole.      With  regard  lo  the  olectro-cberoicil  ^  "' 
Id^tialioiis  o(  bodies  mutually,  I  shall  divide  them  into  five  diffe- 
■it  claites. 

,  Jbsoluteli/  eleclrn-Ttrgalive  ;  osigen  alone.  1.    Abwluitlf 

.    Elcctro'titgaiive    in    gfnfial  ;    all   combustible     bodies  eJ«c"'J-ntSi- 
pbicb  produce  acids  with    oxigcn,   are  conslaiitljr   collected  at        L. 
wposiii;*epole  of  [he  pile.     Toihiscla-ss  ilie  melalloida  be- gitivr. 
,  anil  among  ihe  metali  arsenic,  mulybdena,  and  wolfram. 
Bodies  of  a  varialle  electro-chemhal  nature.       This  claas  S.  Variable. 
includes  (a)  such    bodies  as,'  when  combined  with  oxigen, 
.ire  electro- positive  with   regard  to  the  preceding  class,  but 
electro -negative  with  r^ird  lo  ihe  bodies  which  constiiuie  the 
Ijst  of  the  aubsequenl  classes  ^  {l)  such  bodies  aa,  in  one  degree 
of  oxidation,  constitute  a  saline  base,  and  in  another  degree 
an  acid,     lellurium  is  an  example  of  the  first,  and  antimony 
of  Ihe  laller. 

.  Indiffereiii.    Oiided  bodies,  which   possess  no  decided  *.   injifferent 
karactcr,  being  neither  acid  nor  saline  bases.     Such  are  Ihe 
■^iKidet    of    tantnlium  and   of    silicium.      This  class  likewii« 
B  iDclndcs  the  combinations  of  acids  with  saline  bases,  that  is  lo 
■'kwy.  the  lalts. 

,  Electro-positive,     Combustible  bodies  and  their  oxides,  s.  EltcirofK) 
which,  during  the  action  of  the  pile,  are  never  collecled  roynd  '""•■ 
e  positive  pole,  and  of  which  a  great  pan,  when  combined 
fvlrilb  Dxigen  in  excess,  instead  of  fanning  acids,  pi  oduce  super- 
7i,'«sides.     Such  are  potassium, haiitiuni,  lead,  silver,  Src. 

*  proved  by  experiment,  that  the  more  opposite  the  elec-  '^.'"?!J  ''^ 
f  .|co-chemical  nature  of  two  bodies  is,  the  sifonger  in  general  iiiiniDgn,  the 

|.4beir  mutual  afBnity.      A  combustible  body  consequenily  lends  """•.  oppodie 
■^^  ,  ,  ,  .  ...  ,  ,  ihe  tleciro- 

plh  greater  force,  to  combine   with  oxigen,  than  with  any  chemical  na- 
Vrfther  combusiibie  body  witli  which  It  may  have  atlinity.  Hence  iufe<»f  bodies 
•  may  conclude,  that,  il  it  were  possible  lu  obia^  purs  oxi-  ^n  „„{,, 
I  gen  in  ihc  loiid  form,  and  if,  in  thai  state,  it  were  put  into  coo-  •"ootfly  with 

lb  a  combustible  body,  it  would  become  much  rpore""^^'" 
Ftilroogly  electric  than,  for  instance,  sulphur   wiih  copper,  and 
T-frould,  in  fact,  produce,  ia  combining  with  the  combiUtiUe  ■i>'  proiluoe 

bodv. 
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/■Icntion  or      bo6j,  30  rl^ratioB  of  iccnpentDre  much  higher  than  couM  be 

ttaptnwt     prodoced  by  ibe  combinaiion  of  nny  oiher  body  wtlh  ibe  trnie 

,  eooibaUible.    lliew  refieciiont  appear  to  indicBt*  that,  In  iho 

phenomenon  of  combustion,  an  in  general  in  every  chcmiul 

combiaation,  the  phenomenon  of  fire  is  produced  by  a  owe 

■□Blogaot  to  thai  which  is  nMnlftutMl   on  the  ocouion  of  ibe 

bT»proc«i     discharge  of  iheeleciricpile  i   that  is  to  say,  by  a  iliichiige  be- 

♦»"f^'''''!S''"  Iween  the  oppoiitedi.'Cirioilte.of  ihc  oi)g«ii  and  of  the  com- 

rhirfc :  buttA>l(<  bod)',  whigh  is  oiade  at  the  moment  of  con>b<nii[ion. 

^dibiiuill         Tlie  Mine conaldeiation^ .lUo explain  why  ihe  phcn^meroii 

S^1li"1.""'4h  "■"  *«  '*  ■"<""  ''>'^"*«  awot^'ngly  «  'I"  ■^*'''<)'  "''  'fie  *^"* 
or  iflia>i},°  which  combine  is  mor«  puwerlii!  (varying  fiooi  the  *lighleit 
j^*  elevation  of  lemperaiiire  to  Ihe  niosi  iincfl*e  fite)  wii boat  any 
reiDitkable  relation  between  llie  expaniion  or  condensation  the 
bodies  nnny  have  undergone  from  their  union, 
the  ef-  This  eleclro-chemical  view  explains  what  wat  h>  diflicalt  to 
'. '"'"  be  comprehended  in  the  lime  of  our  prwleceswr*,  namely,  how 
riQ  sulphuration  could  produce  a  phenomenon  of  fh«»  exactly  lirot- 
>r  eon-  |j,  ,p  ,],^,  produced  by  combustion ;  and  it  cIjssm  (ngelber  all 
the  disengagements  of  cjloric  or  fire,  occasioned  by  chemical 
combination*.  A*  it  e«p1 
wbkb  ihe  old  theory  contd 
our  eonlidence,  or  at  least 
notiom  by  an  example. 

If  any  very  powerful  cli 
charcoal  in  iiidrcgen  oraz 
ignited,  and  produce  the  m 
ffa  or  aiiite,  ttully  burning.  A  spectati 
n'i!^""  in  if.'i;  knowledge  of  the  influeu 
pen ;  bin  thtf*  charcoal  was  burning. 

b"iuT'        •'^'''""'  <»'i''''"o"  "" 
matter 


I  m  J  oner,  that 
It  account  for,  tt  appears  to  deserve 
ir  allention.     1  shall  expbtu   my 
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■ic  pile  he  discharged  by  pieces  of 
gai,  we  see  the  charcoal  become 
phenomenon,  as  If  it  were  ac- 
who,  on  this  occadon,  had  do 
of  the  pile,  would  Mf  that  the 
levenltelei*,  there  i«,  in  this  case, 
liemiciil  combination  of  any  ponderable 
the  ch.trcoal,  and,  notwithstanding  this,  the  pheno- 
menon 111'  fire  is  the  same  as  if  it  hud  been  prndured  by  com- 
bustion.    Now,  it  Appears  to  be  a  well-founded  conclusion,  that 
*  the  same  effects  are  produced  by  the  same  caii'es ;  that   Is  to 

My,  Ihni  Ihe  fire  in  each  of  lliese  cases  is  produeed  by  an  etw- 
Iric  discharge. 
The  m-gev  it     ChnTCoal  does  not  condense  oxigen  by  horning,  but,  on  the 
not  tmu/ivinJ    ttmlrory,  ig  dissulved  in  the  gas  of  which   the  Tolume  und«- 
thirnwl ;  snil,  gOes  no  clmnge.     We  Ciinnot,  ibcrtfore,  assert,  that  the  caloric 

cf 
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of  combustion  of  the  charcoal  is  the  eSecl  of  a  coiwlensatioii.  cooie.|u*uily 
namely,  ibat  llie  oiigcn  gas  has  parleil  with  the  caloric  whidi  cju>ed'by"coQ' 
wai  employeJ  in  raaiatsining  iu  gateout  form  ;  aud  it  is  clear,  tleuiaiiun, 
Ihal  the  fire  owes  its  origin  to  some  other  circtinastance.    Those 
wbomny  Doi  be  djiposed  to  approve  the  electro-chemical  ex- 
plaoaiion,  may,  observe,  tbat  the  (iie  In  this  combustion  is  pro- 
doced  by  the  diiferenco  between  the  specific  heals  of  oxigen 
gat,  and  carbonic  acid  gas.      Bui,  allhough  itcanaol  be  denied,  nor  bycfainge 
that  such  a  cause  (or  incident)  may  contribute  to  (or  accotnpanj^)  "    **P*'"r' 
the  prodaction  of  heat,  it  can  be  easily  shewn,  tbat  it  is  not  (he 
principal  or  general  cause  ;  because  the  nitric  acid  in  which  the 
oxigen  siill  preserves  its  property  of  producing  tire  with  a  num- 
ber of  combustible  bodies,  possesses  as  Utile  tpecilicbeat  as  the 
arbonic  and  the  sulpliuiic  acids.  In  like  manner,  the  difference 
of  specific  heat  between  the  roetallic  sulpbureis  and  that  of  a 
melallic  body,  is  too  incoosiderable  to  afford  a  plausible  reason 
for  (he  fire  produced  by  sulphuration. 

When  a  combination  already  formed,  as,  for  instance,  be- Elertro- 
tween  A  and  B,  is  di.-composed  by  the  more  powerful  i*ffini'y  Jif'ht"  in"" 
«f  a  third  body  C,  so  that  this  last  separates  A  from  the  combi-  umfit  dcctiTr 
natioa  AB,  and  forms  CB— such  a  decomposiUon  is  usually  ^^^  *'?■  ,. 
accompanied  with  an  elevation  of  lempcraiure,  or  oven  wilt) 
fire  i  and  ihn  deration  is  greater  ihe  more  considerable  the 
clitl^rencQ  may  be  between   the  afEnities  of  A  and  of  C  to  '      .j 

B.  We  m.iy  form  a  notion,  that  this  effect  is  owing  to  a  more 
perfect  neutralization  of  the  electro -chemical  properiict  of  the 
consliiueiii  parts  in  the  new,  than  in  the  old  combinalion.  if, 
ou  this  occasion,  B  were  oxigen,  and  A  and  C  ivro  combustible 
bodies,  the  electroKihcmical  iiature  of  B  must  be  admitted  as 
more  perfectly  neutrnlized  by  C  than  by  A  ;  and  at  the  imtaut 
when  A  is  reduced  to  its  original  cotnbuslible  state,  it  receives 
from  C,  which  loses  its  like  stele,    a    quantity  of    positive  '1 

electricity,  equal  to  what  it  bad  lost  when  it  eoiered  ioto  combi-  '  ■ 

nation  with  B. 

Wbca  bodies  combiac  with  others,  in  some  instances  more  The  proptnics 
positive,  and  in  others  mote  negative,   tinn  themselves,  are  ^,'.';;^,'^j 
found  after  thesis  two  ciccumstaotes  in  very  different  states ;  as  iOkihI  by 
sulphur,  for  instance,  is  in  aquilediffercoi  stale  'O  the  sulphuric  J^^^^^^,j^ 
acid,  tiom  that  which  it  possesiei  in  the  sulphuret  of  lead.  From  compooentt, 
UwfotqeittCintwdiKngigcd  by  anumbecoi  electropositive*-^  tutpbor 
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bodiM,  but  rtom  ibe  laii  iE  cannot  be  (l>»eng*ge(l  by  ibe  affiuity 
of  an^  F)eclropo»i(ive  hody  toilieleadt  but  for  tbat  porpoM 
ih«  nffinity  of  auoiber  body,  more  clccitooegaiive  tlian  iuelf. 
ntmel;  oKtg^n  will  be  required.  Sulphur  hat,  iliecefbiF,  ocauiou 
Tmoppoilte  dcctriciiiet,  in  ordei  lo  efl"«t  its  wparatioo  fnm 
Ihrsr  two  dilferent  combiimtion*.  Ii  h  well  deeuring  of  bI[«ii< 
rion,  tliat  when  »uch  on  ekcironegaiive  cutnbiuiiUe  w  cooi* 
btred  M'ith  an  eteciropoiiuve  oxid«,  ihe  eombuiiibflil)'  of  ilis 
foffiwr  (or  iif  dectropotJiite  relwion  as  to  oxigoi}  it  cooiider- 
Bbly  incmted  ;  probably  becnun  in  electronegative  diipoailiotM 
have  b*en  Ami royttl  by  the  poiliive  oleciriciijr  of  the  oaide. 
We  pbsetvc  tbi^  in  ibc  gren)  oitidabiliiy  of  tulpbur  aod  cf 
phospborut,  combined  with  the  aikalis,  or  olhalitw  nnbi.  la 
a  conibiDalion  of  two  combuslibk  bodies  of  optxwiie  bIccito* 
themical  naiures,  thli  atigmeniation  of  combtisiiWity  doei  not 
take  place,  and  the  combtuaiion  of  ibe  two  is  leu  combtutible 
than  titat  one  of  the  consiitueuti,  which  wai  the  tniMt  to.becaaM 
one  of  them  has  tosi  exactly  as  much  of  its  electropositive 
fharaciers,  a»  the  oihcr  (tlie  electtnnegaiive)  hai  lo»tof  ill 
Hanictera  ;  and  at  in  thit  case  the  elli^ci  must  rewlt  fmm  the 
intn  of  ibc  affinities,  it  follow^  that  the  affiiiiiy  of  ihe  moit 
coniider^blc  ii  iKinlntshed  in  proportion  as  ihe  i}uantity  of  the 
tnher  U  greater,  and  its  afliiiiiy  for  cNigen  l?».  Ii  is  frota  thii 
riplaiintion  that  we  may  conceive  a  phenomenon  of  which  I 
•hall  give  »n  aecciuni  ;  namely,  ibat  the  oxide  of  tin  mixed 
ftith  the  oxide  of  gold.  tK-comes  rednced  to  ibe  metallic  state 
without  the  addition  of  a  more  combustible  body  ;  simpiy  by 
■the  action  of  heat,  by  furminE  a  mciallic  alloy  of  gold  aitd  lin, 
which  is  not  decomposable  by  fire,  e«n  when  fused  with  Mlt- 
peire. 

Heat  often  produce*,  without  the  co-operatiot)  of  other  cir* 
curnslances,  a  dt-composiiion  of  cnnibinaiionc  ;  and  as  Id  the 
elecirocbcmical  theory  we  form  the  conclusion,  that  no  bodj 
can  be  restored  lo  its  original  prtipeilies  tviihout  llie  tnflnetloe 
of  I  be  ume  el 'ctricity  which  it  parted  with  when  it  entered 
into  combin.iilon.  we  mu»t  likewise  imagine  as  a  consistent 
consequence  of  this  fact,  that  in  the  same  manner  as  the 
•epiinTc  eleciTkiilea,  by  their  combination  disappear  and  pn>- 
dnee  flrp,  so  caloric  in  its  lotii,  when  actumnlaied  and  lending 
to  rrgainiit  equilibriaiD,  \t  cajablo,  iti  certain  circumstancn.  of 
djs.ippi-ar;ng 


eLBCTRO-CBRMlCAl.  PBlWnPHW.  J8l 

diwppcaring  as  colnric,  nnd  rc-appeating  in  ihe  electric  slals 
restored  lo  ihe  separate  elements. 

If  ihe  chemical  affiniiy  be  nothing  n 
the  poUrity  of  llie  particle?,  it  will  follow  dcci^ledly,  tbal  itpHesreoot 
canaol  be  atBniiy   which  \»  the  first  mover,  and  causes  "i**if*^  ^ 
electric  pliennmens;  but  iltat  on  the  contrary,  ihe  play  of  chemi- 
cal affinities  in  the  pile  niusl  be  a  conBetjuence  of  these  la^t : 
/md  llii*  opinion  is  accordingly  confirmed  by  enperimcnt.* 
*•  '    [Annotation.     See  remark  at  the  note  on  page  ISJ.] 
H  *  I  was  long  of  opinion  that  the  oxidaiion  of  the  zinc  in  ihe 
etediic  pile,   was  the  cause  of  ihe  change  of  elcctticity,   atid  I  EKperimmt  la 
mdeavonred  lo  prove  ibat  this  hypoihesis  was  suflideni  lo  ex-  jj^jilii™'  ''* 
plain  the  pbenomena  of   the  pile  (See  my  I'heory  of   the  cli«aii«l 
Electiic  File  in  the  ■'  Ne*i«  All wmeines  Journal  dcr  Chemle,"  "'I?"'"'   „ 

°  bodiM  do  not 

by  Gchleii,  In  (he  year  I  SO?.)     But   ihe  enperimenls  of  Dsvy  jjroduce  ili*i 
and  PfafF.  having  rendered  my  opinions  less  probable,  I  endea-  pbenouiMw. 
vnared   lo    convince  myself  of  the  Ifiilh,   by  an  MLperimcnt 
which  I  lliink  Jrcisivc.      I  look  12  lubes  of  glass,  hnlf  an  inch 
in  diameter  and  three  inches  in  height,  and  closed  atone  end,  I 
half  filled  ihem  wiih  a  strong  solution  of  the  submnrialc  of 
line  (such  as  is  obtained  by  the  residue  after  ihe  preparaiioii  of 
ammonia)    and  above  this  fluid  I  poured  diluled  niiitc 
id,  wilh  the  precaution  not  to  mix  the  liquids.     I  ranged 
Itlftp  lubes  In  succession,  and  then  took  copper  wiies,  round  (-ne  Hj  » '"*  '■' 
of  the  extremiliea  of  each  of  which  !  had  mclitd   sine,  i"  tl'a,  m^FJ  ii, 
order  to  sllscb  »  knob  of  that  metal  to  ihal  end.     1  iinmencd  winch  ihi 
the  xinc-coaied  cikIs  of  each  inlo  one  of  the  lubes  lot  he  bottom  nB,"ivJ|(  ,u(^ 
of  the  sub mu hat,  and  then  bended  ilio  upper  ends  of  ihe  tespec*  muiiaic  u( 
li»«  wires,  so  as  to  immerse  ihem  inlo  the  middle  of  ihe  ^'^''^ ''f  a'^j!  ro™r 
each  nearest  iat>e.     This  stiangcraent,  consequently,  formed  a  !kc,     Whila 
pilein  the  order  following  :  copper,  zinc,  submurinte  of  lime, '''^  ^J^"" 
nitric  add  ;  copper,  line,  Sic.     It  \t  evident  ibat  ihe  chemical  unconiuciril, 
afiitiiiy  which  produces  oxidilion  at  the  common  temperature,  ''*'  """5  *"'' 
WM  here  at  llie  surface  of  that  part  of  i lie  copper,  which  was  coppcr.imtthf 

I  in  contact  with  the  nitric  acid  ;  and  that  if  this  oaidaiinn  had  i"^"""**'        • 
been  ihe  primary  cause  of  the  electricity  of  the  pile,  the  p^le  ga  the  linc, 
9/*  copper  in  this  coiistraction  o-ig/il  la  kavt  pattnted  ike  iamt  ^^ ^^^'l'^ 
eltttridhf  (namely  the  puiitive)  ot  the  utic  pole  in  the  common  Z"aLw\\^''X 
pile.      Beloic  the  poico,  ot  extremes,  of  this  sin»ll  pile  were  ibc  cupper 
9onnecied,ibecoppef  continued  lobe  constantly  dissolved  in  'he  J^"j  i,,"" 

aciJ, 
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Kii,  wbicli  it  tarned  blue,  nntl  ihe  iiufnce  of  tbfl  ztuc  nmaiixd 
metallic  anj  wiibout  any  percepiibk  clisuge.  AtkI  laitif,  1 
combined  tbe  pokit  by  ni«an(  of  silver  wites,  passed  inia  n  inbe 
filled  wiib  a  Dohiiiun  of  muri.ite  of  aoda.  But  I  uaigieailjr 
but  vhM  ifac  iurprifed  lo  fin<[  ihe  cITeci  dtrctlly  (ontrary  lo  whnt  tlte  liieory 
we'jolfl*^"  *^''^''  consiJcfs  oxiilaiioii  as  the  cause  of  tlie  cloctricilj'  of  lite 
ihttetion  in  pile  bad  led  me  lo  expect.  Ttie  solution  of  itke  copper  iintantly 
iiLmJf'  tr"  '**'*<^3nd  ilie  zinc  became  coveted  wiib  a  mass  of  white  oxiJe, 
•fl-Mrf.  TIk  vegetating  on  all  aides  in  tijc  foim  of  wool.  Tbe  pole  of  llie 
vM  j*'i,"'*"**PP^''  produced  liydrogen  gai  as  usual,  and  Ike  line  pole  cam- 
mppcrcuHd  ed  an  abiuidani  precipitate  of  mumte  of  titver.  The  electric 
■o V  til  iDlicd  stale,  Ihetefore,  ptoduced  in  tbia  case  an  affiailj,  whicli,  at  ihe 

•nil  llirpole  ,.  '  '  ,    ,  ,..■'.  .  , 

coilirzinciidt  "'^"'^O'  lomperaiure  of  the  atmosphere  is  loacnvc,  and  cauKd 
wBi  piHitirc  a>  anoiber  very  aetiie  affinity  to  cease,  which   wai  alTeady  in 
'  operation  ;  and  ihis  could  be  ciTecled  by  no  olber  c^uie  (hia 

ihf  elect,  xnt  '''^'  °^  ''^^  electricity  produced  by  contact,  *  bich  occanom  die 
not  ilicreforc  electric  cbarga  of  llie  pile,  Atid  disposes  ibe  afSnilies  which  sliall 
KS^^i^A'f  be  put  iaio  aciiv.iy.  This  lillle  elctiric  pile.  wa.  very  powerful, 
■he  ordiniry  and  disengaged  u)  large  a  quantity  of  gas,  ai  would  not  b;iVB 
been  exceeded  by  100  pair  of  plates.  But  what  could  be  tlis 
cause  of  ibis  ! — I  exchanged  ibesubniuriaietbr  neutrnl  muriatej 
Changnin  (lie  <t  ibei)  produced  a  very  moderate  etfeci,  corresponding  with  the 
MoJ^  numbet  of  pjits ;  and  Ia!.ily,  I  subsliluled  tieuiral   wuriaie  q( 

zinc  instead  of  the  muriate  of  lime,    and  tt>en    ibe  edeci  wai 
scarcely   perceptible,  though  it  continued  lufficieni  tu  pceveni 
Ihe  oxidalion  of  tbe  copper  in  tiie  nitric  acid,  and  to  sbew  that 
ihecooduct  orofihezinc  poieconlinued  alwayi  to  t>eoxide>J.  It 
appears,  therefore,    that  the  aclivity  of  the  pile  depends  on  ibe 
lupoid  substance,  which  during  ilie  process  oiutl  change  place ; 
and  tUai  the  most  advaniageuus  construcli«in  of  a  ptle  \i  copper, 
zinc,  alhahiie  aubstance.  acid,  copper,  zinc,  &c.      The  pile 
will  continue  BCiive  uniU  tbe  order  becomes  inverted,  that  a  to 
say,  copper,  ainc,   acid,  alkali,  &c.      This  esperimeot  alto 
proves  bow  neceasary  it  is  in  ewry  theory  of  the  pile  to  attend 
to  the  chemical  etliKt  which  must  lake  place  in  tbe  liqotd. 
[Here  tbe  AnnoUtioo  enda.] 
y      The  conn  eel  iun  beiwecu  cbemLcal  affinity  and  tbe  electric 
ficiicd  in   ihe  sfMe,  is  also  such,  ibat  upon  every  occasion  wherein  ibe  effixtof 
?y  «¥Kfij"i>    ''"■■  electricitici,  eiciitd   by  contact,  cannot  take  place,  ihe 
'v  at  a  dUtance,  iafiattdy  sinaUaDd  itni 
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be  determined  j  bat  on  the  cootrMy,  vhenerer  ihal  effect  can 
manifeit  itself,  it  acts  to  very  considerable  dislances,  ai  for 
instance,  in  ibe  precipiiniion  of  metal;  upon  each  olber  ;  and  it 
is  very  probable,  thai  action?  at  a  distance  produced  by  the 
electric  power*  do   take  place  in  ilie  bowels  of  the  eartb,  and  ' 

coniribnie  not  only  to  itie  great  revolulionaof  which  we  find  the  ^, 

astonishing  vestiges,  but  likewise  to  the  tranquil  forcoaiion  and  -        ' 

dccotnposiiion  of  mitierals, 

Fwm  the  electrochemical  view  of  nature  we  alio  derive  a  TbeeUeifo- 
coirection  in  our  notions  concerning  the  principles  of  acidity. 'Ji^^'^^PJ"' 
The  celebrated  Lavaieier  having  foi^nd  that  sulphur,  phoaphonia,  why  oiij^n 
chancaal,  arsenic,  ike.  produce  acids  when  combined  with  oxigen,  |[^"^^'* 
considered  oxi gen  ai  the  acidifying  body,     But  ootwilbstaodingiclili.aDJitidi 
ibii  conclusion  is  supported  by  the  clrcumitance  that  oxigen  '**^*rj^'^* 
the  most  electronegative  of  bodies,  and  the  acids  arc  also  electro- ought  aoi  to 
negative  bodies,  bodies  were  afterwards  discovered,  possessing  '",  ^".'^  '*" 
tlje  principal  characters   of  acid-t  without  containing  oxigen  ;  ptLnciplfi    ., 
and  afler  the  discovery  that  the  saline  bases  are  also  oilded 
bodies  as  well  a»  the  ncids,  it  would  be  equally  incorrect  to  'T 

aiiribuie  the  acid  rliaracfers  to  oxigen,  or  dome  of  its  combina*  -.^ 

(ions,  as  to  iiippoicit  to  be  the  principle  of  basidily,  or  to  call  it 
ihc  alkalijjenous  prini'i])Ie. 

The  electro-chem'cal  explanation  in  which  the  combuBlible  ^d  from 
radical  of  an  acfd  is  already  in  itn  non-otided  state,  elecironega-  'hoeindotlier 
live  towards  the  radicals  of  the  salifiable  bases,  being  consider- ,i,j„'n^  (j,^  ji 
ed  along  with  the  CKperimental  determination,  that  the  radicals  depcndion  the 
of  the  bases,  and  of  the  acids,  very  often  combine  in  the  same  "jj^^lji^jno, 
proportions  in  ihe  combustible  state,  a*  in  the  oxided  state,  upon  oiigm, 
prove*  that  it  is  to  the  nature  of  ihe  radicals,  and  not  to  oxigen,  o^jg.'hjji  b« 
that  wcoogtil  to  attribute  the  nature  of  the  product  of  oxida- anicidor  a 
tion.     In  this  manner  it  is  that  sulplmr  and  potassium  combine    ""' 
for  the  most  part  in  the  same  proportions,  in  the  sulphurct  of 
poiassinm,  in  the  hydroaiilphuret  of  potassium,  in  the  sulphuret 
of  potash,  in  the  bj-drosulphuret  of  puissh,  in  tb«  tulphjie,  and 
in  the  sulphate  of  potash  j  and  it  is  by  no  means  dilEcult  to 
observe,  that  sulphur  not  oxiiled,  performs  the  part  of  an  acid, 
o  say.  of  an  electronegative  coniliiucnt  in  the  salphurel 

d  the  hydroanlphurel   of  potash.     These  olMeriai)»n«  upon 

I  nay  be  applied  to  aU  the  other  com- 

buslible 
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biAiible  ra^icnU  which  poatetx  an  oppotile  Hedric  Mlott.     Aid 

from  all  this  it  follow*  that  il  it  the  raditai  ilutf  aitd  aoi  lit 

origtn  which  driermina  tphitAtr  thf  oxidt  tktUl  be  an  acid  m  ■ 

last. 

Wlwtbcf  iln       A  grcMl  question  iliU  ramsin^  (0  be  diiciMsed  )    Jfirlher  tie 

mi  caloiic  b*  e^t^'^i'-'el  and  eabrit  le  metier  or  ntereli/  pfitnxinttnt "      Tbii 

viMtr.  ijQcitioo  hai  long  been  ditpDicO,  and  wiU  long  c«t]iiiuic  tn  dlc 

puie  bcfoie  ii  shall  be  decidrd  ;  uhicb,  perbaiM,  will  ueret  be 

done.     Ai  preieni  we  must  coiitcni  our»eIiei«itb  reaKining, 

liiongli  our  argoments  can  at  \)n\  be  con(ide;ed  a*  the  ipott  of 

iinaginaiiun  upon  interesting  objects. 

ThoBgli  ih«r       If,  by  tlic  word  matter,  we  uudeniind  a  iMdr  which  manl- 

ia  out  eihibit  ,    .    .  ,  .       ,  , .  ,  _   -      .  .     ■ 

*n<iiM>*>n,      fe«l!iit>  presence  by  gravilalinn,  whicb  posscHct  acenamkind 

^"CC^C*-     of  nggrcgation,  and  filU  the  place  of  its  exi»tenoe.   In  Nich  a 

"^'  manner  as  to  exclude  all  other  bodies — il  will  certainly  follow, 

■hat  llieie  problem iitic  beings  ere  not  mailer.     But  is  it  nut 

TMihc^iiujr   p(,„ii,]e  ihat  ihey  should  be  matter,  without  poisessing  lhr% 

cbaraclen  ;  or  ate  the  reuoni  greater  for  contidcioig  ibctn  ai 

"HiehjwnhHlipbenomena  ? — A    number  of   philosophers   have  considered 

ucillinon"      light  as  the  oscillations  in  a  problematical  matter  produced  by 

objociioiiibie ;  luminous  bodies  ;  and  this  hypo  I  hss  is  owes  its  origiu   lo  iIjo 

'*'""'  analogy  which  exists  between  sound  and  light.       But  this 

oscillating  matter  has  not  yet  been  discovered  by  cbemistr}- ) 

and  coniequenlly  the  hypalbesit  itself  cannot  be  aatisfaclory, 

she  wcilUiing  because  it  presupposes  a  lliing  of  which  we  cannot  find  the 

knovD-      '     enislence.     Bni  if  we  even  admit  that  light,  and  the  mechnni- 

cnl  phenomena  which  nre  presented   in  iu  molioD,  can  U: 

attributed  lo  a  vibration  analiigoits  lo  that  which  constitutes 

.    sound,  this  mechanical   motion  cannot  produce  the  chemical 

mdmefrMciT-    „  ^..   ,  ,      ,  . 

Isiion  will  noi  eSects  of  light  j  such  as  Ihealieraiionsio  the  torai,  Iheaggiega- 

eipuio  the      lion,  or  [i,e  composiiion  of  bodies  i  more  especislEy  m  we  b-tvc 

chincfi.  never  diKovered  that  sound  could  produce  any  such  effects. 

There  is,  consequently,  some  probability  thai  caloric  may  be 

matter,  and  that  light  and  all  radiations  may  consist  in  modn  of 

propagating  that  matter, 

Ms'tcrnuy  ][  m^y  be  demanded  whether  we  can  imagine  llie  existence  <if 

iffin^tT  Hod'^    a  mailer  possessing  chemical  ntliniiiei  without  obeying  the  laws 

im  crsvlU'      of  grat  it  Dillon,  llierc  isceiniiily  no  contradiction  in  this  pculion. 

"'*'  We  admit  the  diflercnco  between  cohesion  uml  sraviialiua. 


J 


and  weai^:t]«o  I«I  lo  disiinguiib  Ihe latter rromchetnical  affinity. 

Some  phibsophcti  have  sought  to  prove  thai  caloric  posienei 

weight,  though  too  EmaH  to  be  perceived ;  bul  if  caloric  be  even  Cjtoric  does 

(upposed  to  be  matter,  it  i«  not  probable  that  it  should  posses*  ""  u'*""'"' 

weight,  because  the  property  of  raddling  excludes  all  the  etTect 

□f  gravitation,  and  because  this  matter,  if  bcnvy,  ought  to  ac> 

(umtilaic  wiihoai  limit  in  the  planetary  bodies  and  a:  length 

destroy  them. 

Prom  the  relation  which  exists  between  caloric  and   the  I'c'ectriciiy 
electricities,  it  is  clear  thai  what  may  be  true  with  regard  ^o  (OQd^ed'thl* 
the  materiality  of  one  of  them,  must  also  be  true  with  regard  caloric  ii  alio 
to  that  of  ihe  oilier.     There  .ire,  however,  a  quanliiy  of  pheno-  ""^"f  ■ 
Diena  produced  by  elcctilciiy,  wJiich  do  not  admit  of  explana- 
tion, without  admitting  at  the  same  time  that  electrlciiy  is  mat- 
tor.     Electricity,  for  instaoce,  very  oftco  detaches  every  thing  g^,  etectrJcity 
which  covert  the  surface  of  those  bodies  which  conduct  it.     It,  Jetachet  the 
indeed,  passes  through  conductors  without  leaving  any  trace  of  """""E*  "' 
its  passage}  but  it  penetrutea  Don -conductors  which  oppose 
its  course,   and  mahcs  a    i-erforaiion  precisely  of  ihe  same  md  pcrfgwit* 
dlscripiioD  as  would  have  been  made  by  some  thing  which  had  bodio  ; 
need  of  place  for    its   pats^ge.     We  often  observe  this  whea 
electric  jars  are  broken  by  an  over-charge,  ot  when  the  electric 
shock  is  palled  througha  numlier  of  cards,  Sic. 

We  may,  therefore,  at  least  with  aome  probability,  imagine  wfirnce  it  ip- 

calotlc  and  the  electricities  to  be  matter  destiluie  of  ffraviiatian.  P""  pmbihle 

„  .      ,        ,     ,.  ,,.,  ,  thjt  caloiic 

but  posseasmg  affinity  to  gravitating  boiliea.  When  they  are  and  the  etcc- 
not  confined  bv  ihese  affiniti»«,they  lend  to  place  ihemselvea  in  '"*'''«•  »ro 
erjuilibnura  m  the  universe.  The  suns  destroy  at  every 
nioiuent  thii  equilibrium,  and  they  tend  the  re-uniied  electrid- 
lies  in  the  form  of  luminout  rays  towards  the  planetary  bodies, 
upon  (he  surface  of  which,  the  rays  being  arrested,  roanifett 
ihem^lves  as  caloric  ;  and  this  last  in  iti  Inrn,  during  the  time 
required  to  replace  it  in  equilibrio  in  the  noiverte,  tupportt 
the  chemical  activity  nf  organic  and  inorganic  nature.  If  w« 
can  imagine  al!  ihis  id  be  postible,  wo  possesn  a  notion  how  the 
sun  can  cause  a  body  to  emanate  from  itself  without  lots  of  its 
own  volume,  and  without  lliii  ciuanaied  body  producing  on  ihe 
bodies  which  nrresl  it  Ihe  effects  of  a  gravitating  and   falling; 

But  it  ii  proper  lo  put  on  end  to  fhese  t-oniettures      I  hope  Apology  fct 
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coDjcctanl      thafc  the  necemity  of  referring  to  fome  dactio-cliemicil  tbeoiy 
fpcculMiont.    ^jii  escose  the  attempt  of  haviog  imagined  one )  «id  thaDgk' 

this  oeoaiity  camiot  be  pleaded  in  juitificatioa  of  esiwMgHit.. 

coDJectoret,  tliej  will,  perbapi,  be  thoof^t  pantoaaUa  in  a  da*. 

partnoeot  of  acienoe  where  esperimeot  is]rel  vaodng  toicfo*. 

late  the  efibrts  of  tms|;iaatioo»  although  soche§ortiiiuuba. 

oteful  to  ammge  the  exiiilog  £Ki^  and  indicate  the  coqpe, 

which  may  lead  to  the  diicovery  of  new  ones. 

(To  be  continued,) 


II. 


Notice  respecting  Experimentt  ofi  ike  Freexmg  if  JUohd,  hf 

Mr.  HuTTON*. 

The  aiitbot^  IT  HAVE  been  prevailed  upon  Co  communicate  a  notice  of 
piSiUatiQii.  "^  ^^^  experiments  and  observations  I  ha?e  made  on  the 
production  of  a  great  degree  of  cold.  It  is  scarcely  necessary 
to  observe,  that  my  doiog  so  at  this  time  is  not  a  matter  of 
choice :  these  experiments  and  observations  were  mentioned 
to  my  friends,  as  they  were  made  without  any  injunction  u 
to  secrecy,  as  I  did  not  anticipate  that  such  communications 
would  either  be  received  with  so  much  avidity^  or  repeated 
with  so  much  eagerness.  The  consequence  has  been,  that 
accounts  of  these  expeiiments  have  now  got  into  r^  general 
circulation,  and  many  very  contrary  and  erroneous  ideas  have 
been  entertained,  not  only  as  to  their  extent,  but  even  as  to 
their  nature  -,  and  it  has  been  imagined,  that  a  communicaUon 
like  the  present  is  the  only  way  to  obviate  these  misconceptions 
^-misconceptions  which  I  owe  as  much  to  you  as  to  myself  to 
remove. 
AdvanttgM  to     I'h^  importance  of  a  method  of  producing  a  great  degree 

be  derived  by  of  cold  becomes  apparent,  when  it  is  considered,  that  it  is  at 

chaneeof  form  ^  u      •  « 

in  b&etfrom  present  a  very  common  opinion  among  chemist8,^an  opmioo 

coolto;.  founded  on  a  very  general  analogy,  that  all  gases  may  be  re- 

duced to  the  state  of  liquids  by  the  abstraction  of  caloric,  and 

•  Read  to  the  Ediuburf  b  Inoitute,  on  the  sd  of  Peb.  Usl«' 

Chat 
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Ui«t  by  A  ftrtbor  abitnctioD  of  caloric  all  liqaidt  in  their  turn« 
umj  be  radoced  to  tin  ieliisiatie.  If  tbii  be  true,  and  we 
were  io  poiwision  of  a  method  of  anffidditly  idittractiiig  caloric^ 
all  bodies  whatever  might  be  reduced  to  the  solid  stale.  We 
should  thus  become  aoquainCei  with  a  great  number  of  sub- 
stanoes  that  we  have  hitherto  had  no  opportimity  of  eiamioing ; 
roanf  powerfoi  agents  would  likely  beobtifined;  many  new  ^ 

and  Interesting  componnds  formed,  and  much  light  could  not 
fail  to  be  thrown  on  the  constitution  of  known  substances. 

Directing  my  attention  to  this  subject,  in  the  summer  of  Mention  md 
1810^  a  method  occurred  to  me,  by  which  I  imagined  a  greater  ^'^  ^^*  ^^ 
degree  of  cold  might  be  produced  than  liad  hitherto  been  ob-  ducingez. 
tained.      Although  the  power  of  this  method  appeared  in  ^'^"^*  ^^' 
theory  almost  indefinite^  yet  it  was  easy  to  foresee  that  in  .     •  >, 

practice  many  circumstances  might  at  first  concur  to  set  liouta  ' 

to  its  appUcstion ;  from  the  nature  of  these  circumstances, 
however,  it  was  to  be  expected,  that  some  of  them  might  be 
considerably  modified,  and  many  of  them  might  in  time  be 
altogether  removed ;  and  thus  the  practice  made,  in  some  de* 
gree,  to  approximate  to  the  theory. 

At  the  time  this  method  occurred  to  me^  tho  pressure  of  m)r 
professional  avocations  did  not  allow  me  to  prosecute  it  ^  but, 
as  I  anticipated  some  leisure  in  the  following  autumn,  I  imme* 
diately  began  to  provide,  at  any  leisure  moments  I  bad,  such 
apparatus  as  I  considered  absolutely  necessary,  or  was  most 
likely  to  be  useful.  The  little  dependence,  however,  which  is 
to  be  placed  on  general  reasoning  on  such  subjects,  and  the 
apprehension  that  the  method  might  have  been  previously 
tried,  and  found  insufficient  by  others,  prevented  me  froip  pro* 
vidiog  any  very  extensive  apparatus. 

My  first  experiment  was  tried  in  the  folbwiug  automni  A  thermome- 
The  thermometer  was  fiUed  and  sealed  by  myself.    Tlie  tube  *«^  !j.  7^^^* 
was  previously  tried  by  the  common  method,  and  found,  di 
nearly  as  such  tubes  are  commonly  to  be  met  with,  of  equal 
calibre  throughout.    Tlie  spirit  with  which  it  was  filled  was  ■    ^.  ^ 

prepared  by  Richter*s  process,  and  afterwards  re>distilled  by  . '       • 

itself.     Its  specific  gravity  at  62"  was  798.    The  points  60^  and  *  '  ' 

100^  were  determined  by  a  mercurial  thermometer,  which 
had  been  made  with  the  usual  precautions  j  the  interval  was 
divided  into  four  spaces^  each  of  which,  of  course,  correspond 

to 


I 
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to  ID"  i  tbo  part  of  tbc  Mem  below  GO"  nwasured  neatly  is 
of  ilieM  »pace«.  A  nurk  wa«  made  tc  e^ery  space,  lilj .  a* 
Buivuig  at  iheeadut'  (he  )~t1),  the  graduation  coul<i  ti<x  be 
carried  farlber.     TbU  point,  of  coarse,  corrmpondetl  lo  ^  Sq- 

—  170'=  —  iiOdcg.(rf  Fdbtenheii')  scsie 
wampmcdto     Thia  ihetmomeier  Ka.%  ei;p>Hd  to  the  cold  producol  bj 
Ih'.TilhlJl      ■''=  "i^tioJ  alluded  to.  a»d  sHer  sotne  time  w»  e^amineil, 
»ndihe»icohol  when  ihc  alcoliol  was  found  «i  hs»e  passied  all  il»e  marki, 
P""7  '"'""■and  was  obviously  iimlc   wiihin  the  ball  ol  the  thermonieler. 

A  sligKt  degree  of  iliscol  oral  ion  wis  olxefVBbie.  Tbe  (ber> 
motneter  wat  replaced,  and  examined  about  fire  mtnirte*  aAa- 
wardt,  when  llie  ball  of  the  thennonieter  wit  (boad  broken, 
and  crj'stali  ndhered  to  ibe  fragments. 

I  next  tcok  a  glass  lube,  about  3-I0tl»  of  an  inch  in  di»- 
id ;  into  ihii  I  poured  alnhol  till 
it  flood  in  tite  tube  4-lOtbs  of  an  inch  dMp,  and  iben  eipoted 
H  to  the  cold,  produced  as  before  ;  after  sotce  ttnie  it  ms  sn 
completely  aotid,  that  on  inverting  the  tube  it  did  not  drop,  and 
only  a  very  oiiiiuie  stream  wai  perceived  to  glide  slowly  down 
Ihe  inside  of  the  tube  j  when  this  stream  had  reached  nearly 
the  middle  of  the  labe,  Ihe  whole  suddenly  fell  out,  and,  pitch- 
ing in  a  gUii,  was  broken  into  several  pieces,  whtch  qaickJf 
melted. 

This  CKperiment  was  seveml  limes  repealed,  but  hy  allow- 
ing tbe  alcohol  to  remain  n  little  longer  exposed  to  the  cold, 
it  became  socomplotely  solid,  (hat  on  inverting  the  tube,  ool 

-  tbe  least  portion  of  fluid  could  be  perceived  to  s^araie  frooi  ' 
the  man, 

In  order  lo  be  as  certain  as  possible  of  (lie  strfngllrof  ibe 
alcohol  I  employed,  1  again  took  its  specific  grstity,  and  ibe 
lesult  corresponded  with  what  I  before  obtained. 

These  experiments,  therefore,  left  me  no  room  to  doubt  that 
I  had  frozen  alcohol,  which,  at  the  teraperalure  of  62",  b  of 
llie  ipeci&c  gravity  7Q9. 
,f  Being  appointed  to  deliver  the  course  of  lectorei  on  die* 
mistry  for  the  session  )SIO-ll,  1  had  no  leisure,  at  that  lioie, 
lopiinue  these  experirHents.  They  were  resiuned,  however, 
in  the  autumn  of  161 1.  Tbe  second  experiinefit  was  repeate4 
and  varied,  and  solid  masses  of  alcohol  of  some  magnitude  ub* 
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tained.  Some  of  theie  I  soldered  together^  using  as  a  hot  bolt, 
a  rod  of  frozen  mercarj,  and  sometimes  a  straw  cooled  down  to 
a  ?eiy  low  temperature. 

It  now  appeared  to  roe  to  be  an  object  of  some  importance 
to  ascertain  the  form  of  the  ciystals  which  this  substance 
assumes.  l'iu»  I  found  attended  with  some  difficulties^  which 
I  did  nnt  anticipate,  and  attempts  to  overcome  them  have  led  to 
the  discovery  of  some  facts  which  I  did  not  at  all  expect. 

The  common  masses  exhibited  crystals  of  different  forms;  The  alcohol 
two  kinds  appeared  to  predominate,  and  each  was  tolerably  JhrtedUiilct* 
distinct  in  its  kind  ;  but   it  was  not  very  easy  to  perceive  by  tuata. 
what  increments  or  decrements  the  one  could  be  supposed  to 
pass  into  the  other ;  a  rather  casual  circumstance,  however, 
explained  the  source  of  this  variety.      Attempting  to  freeze 
alcohol  by  a  modification  of  the  general  process,   which  I  con- 
jectured would  yield  more  regular  cr}'stals  than  the  common 
foetbod,  I  observed,  that    before  crystallizing,    the  alcohol 
separated  into  three  very  distinct  strata  -,  the  uppermost  was  of 
«  pale,  yellowish  green,  while  I  he  second  was  of  a  very  pale 
yellow  colour  ;   both  these  strata  were  very  thin  -,  the  last 
mentioned  was  rather  the  thickest ;  the  lowermost  stratum 
was  nearly  transparent  and  colourless,  and  very  greatly  exceeded 
the  other  two  in  quantity.     After  allowing  a  part  of  the  lower  Thelowtr 
stratum,  which  I  conceived  to  be  the  pure  alcohol,  to  freeze,  I  *^^^'^rt 
attempted  to  pour  out  the  remainder ;  but  was  prevented  by  the  gaverectiaigtt«« 
opper  strata,  which  proved  to  be  solidified.     The  lowermost  of  ^^Lf^T"***^ 
tkne  two  strata  bore  some  marks  of  crystallization  ;  the  upper 
Ittd  none,  and  proved  so  firm,  as  to  resist  a  straw  with  which 
I  attempted  to  perforata  it,  to  open  a  passage  for  the  sttbla« 
tent  liquid.    On  removing  part  of  these  superior  straU,  and 
decanting  the  remaining  fluid,  the  crystals  of  the  lower  stratum 
appeared  very  distinctly  to  be  rectangular  prisms  of  equal  planes^ 
a  few  of  tbein  on  one  side  of  the  glass  surmounted  by  quadran- 
gular pyramids,  but  mo^  of  them  by  dihedral  summits.     This 
experiment  I  repeated  several  times,  and  the  results  coincided. 

In  order  to  ascertain  whether  these  phenomena  arose  from  ThesTcoM, 
a  decomposition  of  the  alcohol,  or  from  tbe  separation  of  fo-  h^Q^,«4 
xeign  substances  previously  held  by  it  in  solution,  the  pro-  oo 
ducts  of  several  of  thase  experiments  were  mingled  together 
10  a  stoppered  matrass  j  the  whole  was  then  r^std  to  the  tern- 
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periture  of  about  120  cleg,  by  a  water  bath  of  that  lempeni* 
ture.  The  sabstances  forming  the  different  strata  anited  toge- 
ther, and  formed  a  colourless  liquor,  which  bad  the  specific 
gravity,  and  all  the  other  properties  of  the  alcohol  from  which 
it  was  obtained.  This  experiment  was  repeated  sefcral  times, 
and  the  results  were  uniform,  aflfordiog  sufRcient  evidence, 
that  the  alcohol  bad  not  been  decomposed  by  this  process,  but 
that*  the  superior  strata  consisted  of  foreign  substances,  which 
it  had  held  in  solution.  The  variety  in  the  form  of  the  crys- 
tals obtained  by  former  experiments,  w^,  therefore,  most  likely 
occasioned  by  the  presence  of  these  foreign  substances,  a  phe- 
nomenon not  uncommon  in  chemistry. 

The  result  of  these  experiments  led  me  now  to  perceive, 
that  the  assumption  that  alcohol,  prepared  by  Richtefs  process, 
is  perfectly  pure,  or  at  most  contains  only  a  very  minute  por- 
tion of  water,*is  entirely  gratuitous.  The  diluted  alcohol  of 
commerce^  from  which  the  more  concentrated  is  obtained,  is 
well  known  to  contain  different  volatile  impurities  5  and  since 
Richtefs  process  makes  no  provision  for  the  separation  of tbese^ 
we  ought  rather  to  expect  still  to  aieet  with  some  portion  of 
them  in  alcohol  prepared  in.this  manner, 
^.-operties  of  I  next  proceeded  to  examine  the  properties  of  the  different 
*aaio»!^**  *"  substances  into  which  I  had  separated  Ricbter*s  alcohol  j  but 
the  time  I  had  now  left  for  this  purpose  was  too  short  for  mak- 
ing much  progress  in  this  inquiry  -,  a  few  only  of  their  habitudes 
with  water,  and  one  with  another,  were  all  that  I  had  time  to 
examiue  $  even  these  I  could  examine  only  imperfectly. 

The  lowermost  stratum,  or  nearly  colourless  fluki,  which 
1  have  called  alcohol,  had  no  flavour,  and  produced  on  the  or- 
gan of  smell  only  a  sharp  pungent  sensation.  It  has  the  re- 
markable property  of  smoking  when  exposed  to  the  air,  and 
when  diluted  with  water  it  differs  considerably  in  taste  from 
common  diluted  spirit  of  wine. 

The  pale  yellow  substance,  or  second  stratufn,  has  a  pungent 
taste,  leaving  an  impression  of  sweetness.  It  has  a  very  strong 
but  agreeable  smell.  When  mixed  with  the  alcohol,  and 
diluted  with  water,  it  has  very  much  the  flavour  of  ike  better 
kinds  of  highland  whisky.  It  readily  Ohsolves  in  water,  and 
communicates  to  that  fluid  its  peculiar  flavour. 

The  pale,  yellowish  green  substance,  which  composes  the 
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toppermott  ttratam^  has  a  strong  and  very  ofieosive  smelly  and 
a  very  sharp  nauaeout  taste..  It  dissolves  in  alcohol,  to  which 
it  commimicates  its  peculiar  flavour  ;  its  disagreeable  smell  is 
considerably  heightened  by  this  combination.  It  dissolves  in 
water^  though  less  readily  than  the  substance  last  treated  ot. 
The  conipoond,  when  much  dtloted  and  heated,  has  very  much 
tiw  flaitoiir  of  the  law  vme  of  our  krarlaod  distillen,  at  the 
time  it  isaoea  from  the  still. 

•  The  two  last 'mentioned  substances,  or  those  of  which  the 
twOi  upper  strata  are  composed^  when  mi  led  togetlicr  and 
9t«iijr  dUmed  with  water,  jiave  very  nearly  the  flavour  of  alco- 
hoK  They  iiave  rather  more  volatility  than  water  -,  for  when  .  . 
half  a  solution  of  them  has  been  distilled  over,  the  di:»tilled 
part  hits  a  much  stronger  smell  than  that  which  remains  in  the 
retort, 

Ic  maybe  proper  to  mention^  that  from*the  circumstance  of 
my  aenjse  of  smell  having  been  for  some  time  extremely  obtuse^ 
I'  have  been  under  the  necessity  of  trusting  to  others  for  the 
facts  regarding  the  flavour  of  these  new  substances  and  mix* 
tores  i  from  the  uniformity  of  the  reports,  however,  which  I 
have  received  froin  different  penons,  I  have  no  doubt  that  these 
£icts  are  correct. 

.  Besides  that  from  which  I  filled  the  thermometer  in  the  Alcohols  of 

first  experiment,  I  have  operated  on  alcohol  of  the  specific  If*  »t''<npl»  ^ 
..  t  ^«/       .  .y«  /.    •       .       froaen  with  fl» 

gravities  802,  797,  and  784  j  the  specific  gravity  of  the  last  milar  rwulu. 

was  taken  when  its  temperature  was  66  deg.  and  it  is  probably 
the  most  concentrated  that  has  ever  been  obtained.  But  with 
alcohol  of  all  these  different  strengths,  the  g  neral  results  were 
similar.  In  alcohol  obtained  from  different  sources,  the  pro- 
portions of  the  impurities  were  different,  both  with  regard  to 
the  pure  alcohol,  and  to  one  another,  but  I  have  met  with  none 
that  did  not  contain  both. 
'  From  these  experiments  I  think  it  is  ascertained ; 

1st.  That  the  strongest  alcohol  which  we  are  able  to  obtain^  Recapicala- 
may  be  frozen  by  the  method  alluded  to,  ^^^^' 

24.  That  this  alcohol  contains  at  least  two  foreign  substances, 
which  are  highly  volatile,  and,  so  far  as  is  known,  can  only  be 
separated  by  freezing. 

3d.  That  it  is  to  those  substances  that  alcohol  owes  its  pe- 
culiar 
^2 


culiar  flav<:mr,  and  ibal,  scconling  ai  the  one  or  other  pre- 
ilomiailei,  Itie  flavour  of  the  alcohol  ii  agreeable,  or  other- 

Lail  aulitmn  T  resamed  ihii  labject,  and  my  attenlion 
wa«  chieRf  dirccled  to  the  habiiuilcs  of  these  imptirities  with 
the  chirm ieal  re-agenti.  This  I  foDnd  attended  wilb  eorwU 
derable  diflicolliet,  none  of  the  least  of  which  waa  to  procoie 
a  sufficient  quantity  of  these  inipuiities  in  a  aeparate  itale. 
The  series  of  experiments  I  proposed  to  myself  on  this  tub- 
ject  have  not  yet  been  completed  ;  but  I  may  remark,  that  the 
result  of  some  of  those  I  have  made,  promises  to  ^brd  practi- 
cal hints  of  considetable  importance  to  thoae  brewers  whow 
products  are  intended  to  afford  spirituous  liquors. 

From  this  notice  it  will  be  observed,  that  I  hare  scarcely  yet 
eniered  on  the  wide  field  of  inquiry,  for  cultivation  of  which, 
the  method  alluded  to  appears  to  offer  lo  powerfiil  ao  instni- 
tnenl.  Alcohol  only  has  been  sobjected  to  eipcriment  j  it  was 
(he  only  liquid  which  had  resisted  hU  attempts  to  reduce  it  to 
the  solid  state  by  the  abstraction  of  caloric.  If  these  eiperimenta 
be  correct,  we  may  now  pronounce  it  a  general  law,  I o  which 
there  is  no  exception,  tbal  all  liquids  wilb  which  weareitc- 
quainted  may  be  reduced  to  the  solid  state  by  a  suitable  abstrao 
lion  of  caloric.  Whether  all  gases  may  be  sutceplible  of  re- 
duction to  the  solid  stale,  by  abstraction  of  caloric,  reniaios  to 
be  ascertained  i  although,  as  I  have  men tioned,  taalogy  ren< 
ders  it  in  the  highest  degree  probable. 

The  examination  of  the  singular  sabetances,  which  aIcobo( 
prepared  by  Bilcher\  process  contains,  has  drawn  me  aside 
from  the  course  of  experiments  I  prescribed  to  myself,  aod 
l.ikcn  up  that  lime  which  I  intended  lo  have  devoted  to  the  exa- 
mination of  the  effects  of  cold  on  ibe  gaseooa  bodies.  Whe- 
ther I  shall  proceed  to  these  bodies,  or  resume  the  examination 
of  the  habitudes  of  the  alcoholic  impurities  with  the  re.agenti, 
will  much  depend  ou  the  leisure  which  I  can  obtain ;  but  to 
whicheverof  them  I  may  direct  my  attention,  I  ihall  notfiiil 
lo  give  the  earliest  information  of  the  result  to  the  InitilBle. 


Hcmark  upun 
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more  or  leis  of  hit  method,  \rere  comriaonicated  to  his  friends^  inventions,  an- 
it  is  to  be  regretted  that  he  has  not  deseribed  tt  in  this  notice ;  'Mwaeed,  bat 
which  would,  at  least,  have  secured  hini  against  the  preten- 
^ons  of  those  who;  from  conjecture  or  otherwise,  might  per- 
form the  same.  Without  departing  horn  the  respect  due  to 
an  inventor,  J  consider  it  to  be  quite  allowable  for  me  to  make 
a  few  remarks  in  this-place,  for  the  gratification  of  snch  of  my 
readers  as  may  not  be  familiar  with  the  general  subject. 

If  we  except  the  direct  cooling  process,  by  communication  Except  by 

with  bodies  at  a  lower  temperature,  and  the  few  instances,  if  ^V^^^,  comnn- 

..  ,,  ...         -t...       .  ,  nicaUon,   astl 

any,  wherein  cold  can  be  said  to  be  produced  by  chemic.-.l  pprha{>8  com- 

union,  without  change  as  to  the  state  of  aggregation,  we  can  '»in*tion,tliere 
If.  ,  -J  .         ,  "««  -.     ,.       are  no  coolina 

look  to  no  other  means  of  depressing  the  temperature  of  bodies,  processet 
within  our  knowledge,  but  such  as  may  be  founded  upon  their  ^nowD,  bat 
augmentation  of  capacity  fcur  heat,  when  they  pass  from  the  (Voin  fn:»iou  or 
aolid  to  the  fluid,  or  firom  the  fluid  to  the  gaseous,  state.     In  irazificatiou. 

-  the  first  of  these  two  methods,  certain  bodies,  such  as  snow  fr Jeang  mix-^ 
and  salt,  one  at  least  being  in  the  solid  state,  are  mixed  and  ture, 
combine ;  and  if  the  combination  be  not  congealable  at  (or  its 
freezing  point  be  lower  than)  the  beat  of  the  surrounding  *  or 
neightx>uring  bodies,  the  conipound  will  be  fluid,  and  will  take 
from  those  bodies  all  that  heat  which  its  increased  capacity  at 
a  fluid  demands,  for  tlie  maintenance  of  that  state)  and  cod- 

^  aeqoently  those  bodies  will  be  oooled,— -and  one  limit  of  this 
process  will  be  at  the  freezing  point  of  the  compound,  below 
which  it  cannot  go  j  though  from  the  heat  of  the  surrounding 
bodies,  it  may  be  prevented  from  arriving  at  that  point. 

But  many  of  the  freezing  mixtures,  at  present  known,  seem  ^^eh  in  prai* 
to  have  their  point  of  congelation  far  beneath  any  temperature  scarc^be  tl» 
we  can  practically  look  toj  and,  therefore,  a  very  considerable  aiited,  wit  by 
part  of  the  process  of  cooling  by  means  of  them  has  bd!n  J? iSil/"*^ 
direciiid  to  the  prevention  of  the  effect  of  foreign  beat,  b^  flnt 
cooling  the  ingtedients,  and  surrounding  the  vessels  with  other 
cooling  materials.    Whether  these  precautions  have  beed  as 
much  varied  and  applied,  as  the  circumstances  appear  to  de- 
mand, may,  with  justice,  be  doubted. 

In  the  tecond  method,  by  the  evaporation  of  a  fluid,  such  as  Tb«  ti-mMl 
water  in  various  economical  procostes,  and  alcohol  and  ether  IJJ^^^ji^n^'^ 
in  philosophical  experiments,  the  rapidity  with  which  the  ga-  ' 

aeous  state  is  assumed,  u'ndei:  like  circumscaiiGeili  governs  the 

result  I 
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result ;  and  thii  rapidity  will  be  prodigioosly  tncieaaed  Iff  keep* 
and  probably  iDg  off  the  sorroandiDg  pressure,  as  ia  Profetaor  Lealie*i  eipp- 
^^ihea^t  '""^n*-  Whether  there  be  any  practical  limit  of  temperatoie, 
limit  below  which  these  or  all  volatile  or  flaid  bodies  coukl  be  pn- 

vented  from  assuming  the  gaseous  state^  is,  I  think  j^beyppd  the 
reach  of  our  inquiries. 
FreeBog  pro-  These  cursory  remarks  upoD  cooling.processef,  may  lead  as 
improved  by  ^^  infer,  in  the  way  of  conjecture,  that  Mr.  Huttoo'a  prooq^ 
discovery  or  may  consist  in  the  discovery  or  use  of  one  of  the  most  powerful 
fremiDg  mix-  freezing  mixturei>  and  preventing  the  infloeoce  of  the  sur- 
tare,  aud  rounding  heat  by  a  judicious  application  of  the.  meaoa  aimilar  to 
D^^[^|[^^g  those  pursued  by  Walker; — or^  much  rather,  that  Instead  of 
heat,  this  last,  he  may  have  applied  Professor  Leslie's  prooeis  as  to 

kc^ro7  iMh  ^^^  external  cooling,  by  evaporation  of  ether  in  vacuo,  to  a 
lic*s  method,    vessel  containing  his   freezing  mixture.     The  appaimtua  for 
doing  this^  or  for  effecting  his  purpose  otherwise,  would  de- 
mand a  display  of  skill  which  we  may  reasonably  expeot  will 
add  to  the  philosophical  reputation  of  Mr.  ilottoo. 


III. 

5oifie  Remarks  on  the  Use  of  Nitrate  of  Silver,  for  ike  DeUc* 
iion  of  minute  Portions  of  Arsenic,    By  Alex.  Maicbt, 
•       M,  D.  F.  R.  S* 

Test  fo  de-  IT^  '^^  interesting  account  of  the  poisonous  effects  ofarteDiCt 
teetiog  an€-  JL  presented  to  the  Society  by  Dr.  Roget,  and  published  in  the 
Sfii  )KJ!^!L  second  volume  of  the  Medico-Chirurgical  TransactioDsf.  the 
ma,  and  of  ni- author  has  recommended^  for  the  detection  of  thii  poison^  a 

added^^'lotel  ^^  ^^*^^  ^  pointed  out  to  him,  and  which,  from  a  variety  of 
mtioDs.  experiments,  which  we  tried  together,  with  a  view  to  ascertaio 

*  Read  to  the  Medical  and  Chinirgical  Society  of  London,  in  De- 
ccttiber  last,  and  by  them  published.  It  is  here  inserted,  aot  oidy  on 
•ccoDDt  of  ill  intrinsic  valoe,  bnt  becaose  it  bears  reference  to  Mr. 
Sylvester's  paper  in  oar  thirty-third  volume.— N. 

t  I  take  this  opportuiity  of  stating,  at  Dr.  Roget's  request,  that 
the  patient,  whose  case  he  there  related,  completely  recovered  her 
health,  and  has  remained  well  ever  since, 

ita 
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its  comparative  meritt,  we  were  induced  to  consider  as  the 

most  effectual  of  all  the  tests  hitherto  used  for  that  purpose. 

The  method  consists  simply  io  adding,  in  succession^  to  the  ^ 

fluid  suspected  to  contain  areentc,  minute  quantities  of  solutions 

of  ammonia  and  of  nitrate  of  silver ;  by  which  means,  if  tho 

smallest  quantity  of  arsenic  be  present,  a  dense  yellow  pre-  \^^^^  P"^'. 
..,;,,  ^     ',       ,  '^  '  cip.  if  arsciii« 

cipitate  will  be  (froduced.  be  present. 

All  the  particulars  respecting  this  mode  of  detection  having 
beeu  fully  stated  by  Dr.  Roget,  uiih  such  references  to  former 
writers  ou  the  subject  as  the  case  required,  it  would  be  quite 
superfluous  to  enter  into  any  further  detail  on  this  bead.  My 
object  in  resuming  the  subject,  the  practical  importance  of 
which  need  not  be  pointed  out,  is  to  communicate  to  the  So- 
ciety the  result  of  an  inquiry  which  I  have  made  on  the  nature 
of  the  yellow  precipitate,  the  appearance  of  which  is  assumed 
as  denoting  the  presence  of  arsenic,  and  to  answer  some  objec- 
tions which  have  been  made  against  this  test  by  Mr.  Sylvester,  Objections  by 
of  Derby,  in  a  paper  on  metallic  poisons,  recently  publi^ed  io  Sylvester. 
Nicholson's  Journal*. 

The  yellow  compound  in  question  has  the  following  pro-  ^^^^^  ' 
perties :  precipitate. 

If,  after  being  well  washed  with  distilled  water,  it  be  suf- 
fered to  stand  for  some  time  in  an  open  vessel,  it  gradually 
passes  to  a  brown  colour  ;  but  it  does  not,  like  nitrate  of  silver, 
become  black  on  continuing  this  exposure. 

It  is  readily  soluble  in  dilute  nitric  acid.  It  also  dissolves  on 
adding  an  excess  of  ammonia  at  the  moment  of  its  formation  ; 
but  after  it  has  been  separated  and  dried,  it  is  no  longer  sen- 
sibly soluble  in  ammonia. 

If  a  small  quantity  of  this  precipitate  be  exposed  to  the  heat 
of  a  lamp  on  a  slip  of  laminated  platina,  a  white  smoke  arises 
from  it,,  and  metallic  silver  remains  attached  to  the  platina. 
The  reduction  of  the  silver,  in  the  form  of  a  globule,  is  still 
more  distinct  and  striking,  if  a  little  carbonaceous  matter  be 
mixed  with  the  precipitate,  and  the  blowpipe  applied. 

When  the  yellow  precipitate,  inclosed  In  a  tube,  is  exposed 
to  the  heat  of  a  lamp,  the  white  smoke  condenses  on  the  cold 

^  Nicholson's  Jooroal  for  December,  iSlS.    VoL  zzziii*  p.  506. 

part 
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part  of  the  tube^  ia  mioute  octoedral  erjitdi  of  iicolooi 

acid. 

It  ii  aa  ai«e>     ^^  appaart^  therefore,  that  the  pvecipitate  in  qne&tioo  b  a 

Qte  of  ulver.  eombiiiation  of  wbtto  anenic  (arteoious  acid)  and  ailver,  or  an 

aneoite  of  silver  {  an4  it  it  infened  that  itt  formal  ioo^  wbco 

ammooia  and  nitrate  of  silver  are  added  to  a  mixtare  cootainiif 

anenioos  acid,  is  owing  to  a  double  elective  deconpo&itnNi  ef 

the  arseoite  of  ammoaia,  by  the  oitrate  of  ai.lver,  in  conae* 

qoeoce  of  which  arsenite  of  silvctr  is  fonsed^  and  leparatet  as 

an  insblable  precipitate  from  the  nitrate  of  ammooia  wi 

remains  in  the  solution.    The  addition  of  ammooia  h 

"vantafeofthe  S3i7>  because  arsenic  acid  alone  cannot  deoompose  Ditrateof 

^^I'^nioiua.        silver ;  but  in  Fowler's  solution,  in  which  the  arsenic  is  already 

combinad  with  an  alkali,  the  decomposition  td^ea  place  at 

once,  without  any  addition  of  ammonia.    The  fixed  alkalies, 

therefore,  can  answer  a  similar  purpose ;  but  ammonia  has  this 

advantage,  that  it  dees  not,  when  added  singly,  deoompoae 

nitrate  of  silver,  a  circumstance  which,  in  using  the  fixed  alkt* 

lies,  might  occasion  some  confiision*. 

Mr^yWcstei^     With  regard  to  Mr.  Sylvester's  ofajectioo,  1  shall,  prefioaa 

thatmuriatic   ^^  ^7  o^^^ting  any  remarks  upon  it,  state  it  in  his  own  woids. 

acid  wonld,  if ''  If  ever  muriatic  acid  be  present,*'    says  this  g^tleroan, 

Sle^lver?^*'^  "  ^^^  ^^^  '^  ^^^^  wholly  useless,  as  a  muriate  of  silver  will  be 
immediately  formed,  and  the  jellow  compound,  said  to  be  so 
onequivocal  in  its  indication  of  arsenic,  of  coarse  be  pie« 
tented  from  appearing." 

This  danger  of  ambigaity,  however,  though  applying  in 
some  degree  to  the  process  in  question^  and  well  deserving  to 
be  noticed,  will  be  found  to  have  been  greatly  ovenated ;  and 

*  It  is  neceMary,  at  Dr.  Roget  has  observed  in  the  paper  already 
Quoted,  that  the  qaantity  of  ammoDia  shoald  not  be  too  Imrge ;  for  in 
ttat  case  tiie  precipitate  is  rediisolvcd.  But,  even  then,  it  may  be 
auule  to  reappear,  by  the  addition  of  nitric  acid  in  sidficieDt  qaaa- 
tity  to  satoratr  tiM  alkali.  In  this  ease,  however,  the  precipitate  is 
■ot  pennaBenty  owiag,  I  find,  to  its  being  sohiblc  in  the  nitrate  of  ani-> 
sania  whkh  is  formed  in  the  process.  Carbonate  of  ammonia  has  also 
Hie  property  of  prodncing  and  redissolving  the  precipitate. 

The  fixed  aOu^lcl  in  excess  have  not  the  power  of  redissolving  the 
pmipitate. 

there 
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there  are  luch  easy  and  obvioui  inisaiif  by  which  this  tmU- 
gnity  can  be  entirely  removed,  tbtC  It  can  make  no  tolid  ob« 
jeciioD  to  the  utility  of  the  test. 

There  cannot  be  the  least  doubt,  as  Mr.  S.  obaerves,  batRcawdy.   TW 
ti»t  wheoerer  nitnite  of  .UTer  >.  »!ded  to  •  Mdo.ioD  containing  ^^''^^.Jf? 
nmriaiic  acid,  a  precipitate  of  muriate  of  ailFcr  mast  be  the  tilTer;  wkkk 
consequence.    But  if  the  nitrate  of  silver  be  added  in  excess,  ^JI^q'!!^  m. 
the  arsenite  of  silver  is  also  thrown -down  by  the  intervention  sane, 
of  ammonia,  and  a  mixed  precipitate  of  lona  cornea  and  arse- 
nite of  silver  is  obtahied,  which  partakes  more  or  less  of  the 
yellow  colour  of  the  latter^  according  to  the  proportion  of  the 
two  salts. 

If  to  this  dubious  precipitate  a  few  drops  of  dilute  nitric  aad  the  mnt- 
acid  be  ad^,  the  arsenite  of  silver  is  instantly  dissolvied,  an<l  |^  ^  1^ 
the  muriate  of  silver,  which  is  insoluble,  immediately  resumes  op  hy  dU.  aU 
its  peculiar  density  and  whiteness.  If  a  little  ammonia  be  now  1^'^^L?' 
added  to  the  clear  fluid,  the  yellow  precipitate  appears  in  the  yellow  by 
most  distinct  aiaoner,  and  beoomet  even  more  characteristic  "Miiia. 
from  a  comparison  with  the  white  precipitate,  the  appearaooe 
of  which  difien  from  this  in  every  respect. 

BjT  this  method,  I  believe  that  every  objection  to  the  test 
will  be  removed ;  and  in  order  to  anticipate  all  ambiguity,  and 
to  avoid  any  complication  or  practical  difficulty  in  its  applica« 
tion,  I  would  propose  to  modify  the  process  in  the  following 
manner  t  ^ 

To  the  suspected  fluid,  previously  filtered,  add,  first,  a  little  Caa| 
dilute  nitric  acid,  and,  afterwards,  nitrate  of  silver,  till  it  shall  ^^^^^ 
cease  to  produce  any  precipitate.  The  muriatic  acid  being 
thus  removed,  whilst  the  arsenious  acid  (if  any,  and  in  what- 
ever state,)  remains  in  the  fluid,  the  addition  of  pmmonia  will 
instantly  produce  the  yellow  precipitate  in  its  characteristic 
form.  It  is  hardly  necesnuy  to  add,  that  the  quantity  of  am* 
monia  most  be  sufficieot  to  saturate  any  excess  of  nitric  acid 
which  the  sohitioo  may  contain. 
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1812.       WM 


Bahobieter. 

The 

BMOHBTBt. 

1 

"^ 

Max.  1  Milk 

1 
f 
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Max. 

35 

Min. 
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1 
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• 
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44 

36 
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• 
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34 
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1 

34 
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44 

37 
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5 
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50 

40 
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9 

1 

2970  2930 
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46 

40 
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'  46 

28 
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f 
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41 

31 
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9 

9 

29*82,  29-70'  29-760 

34 

28 
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26 
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% 
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34 

29 
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38 

34 
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33 
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28 
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44 

29 
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35 

28 
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m 

30*  14  3004'  30090 

31 

30 
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1 

30-26!  3014J  30  200 

33 

31 

32-0 

1 

30*27|  30-26!  30265 

34 

30 

320 

30  35 

3027  30-310 

34 

29 

31*5 

30  50 

30  35  30*425 

36 

23 

29-5 

15 

30*52 

29*30 

30  022 

50 

23 

36  25  0  35 

0-61 

The  observations  in  each  lioe  of  tlie  table  apply  to  a  period  of  twenty-four  hours, 
beginning  at  9  A.  M.  on  the  day  indicated  in  the  first  column.  A  dash  denotei»  that 
the  result  is  included  in  the  next  following  observation. 
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REMARKS. 


1812.  Twelfth  Month.  25.  A  very  slight  fall  of  snow.  2/. 
A  little  sDow  lastDight.  30.31.  Windy  night:  small  rain  at 
intervals. 

1813.  Fifit  Month.  1.  Small  rain  at  intervals.  3.  Misty 
morning.  5.  Windy.  6.  Windy:  small  rain.  7.  Very  misty, 
a.  m.  dark  and  cloudy,  p.  ra.  About  8>  some  lightning,  which 
xxras  soon  followed  by  a  shower.  9.  Hoar  frost :  at  9,  a.  ro. 
thick  air,  with  Cirrostraius  and  Cirrocumulus :  sounds  come 
freely  from  the  city,  with  the  wind  at  S.  S.  W.  Sleet  and  rain 
followed  within  an  hoor.  13.  Overcast,  a.m.  thin  sleet  and 
lain.  14.  Cloudy.  19.  A  little  snow,  a.m.  22.  Clear,  p.m. 
A  fine  red  burst  in  the  horizon  at  sun-i et. 


RESULTS. 

Winds  variable. 

Barometer  :  greatest  observed  height,  30*53  in. ;  least  29*30  i% 
Mean  of  tlie  period  30*022  iaehes. 

Thermometer  :    greatest  height  50^ ;  least  23*. 
Mean  of  the  period,  36**25. 

Evaporation  0*Si  inches.    Rain  and  snow  0*51  Inches. 


Plaistow,  L.  HOWARD. 

Fir$t  M^nth,  ?3, 1813. 
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V. 

On  the  Explosive  Compound  of  Chhrine  and  Azote.  By  Metm, 
R.PoBBBTT^  jun.  Wm.  Wil8oh«  and  Rupb&t  Kibk. 

To  Mr.  Nichoison. 

SIR, 

w«^^bl     TT^  *^®  beginning  of  December,  lftI2,  we  leariMd  from 

the  Mtliora  of  JL  lome  of  the  Dew»fiaperf ,  and  frona  other  tooree^y  that  i 

c^^'^'^d  of  "®^  explosive  compound  had  been  d'iMX>rared  at  Gaosbridgr, 

cblorioc  and  by  Mr.  Burton  $  that  it  wai  supposed  to  be  a  oompomid  of 

**^^-  chlorine  and  axote }  that  iu  eBplosire  propenlBa  wti^  of  tha 

most  terrible  kind,  and  bad  occaiioned  a  rery  seiioia  acddeat 

to  Sir  H.  Davj,  who  was  examining  it ;  thai  tbe  oootact  of  o3 

would  cause  it  to  explode ;  that  it  was  formed  bjr  espoaima 

solution  of  nitrate  of  ammonia  to  chlorioe  gaa;  and  lastly* 

that  the  application  of  a  freezing  mixture  dwiflg  iCa  iaroialiaQ 

was  advantageous. 

Such  is  the  sum  of  the  information  whieh  we  theo  obtaioed, 
and  wliicb  stimulated  us  to  undertake  a  number  of  experi- 
ments with  this  compound  i  we  have  not  since  procared  any 
further  information  respecting  it,  excepting  such  as  we  have 
derived  from  our  own  experiments.  We  state  this«  in  order 
that  your  readers  may  have  the  means  of  disdnguiahing  from 
among  our  experiments,  those  few  which  are  not  original. 
Experiments.       We  shall  now  proceed  to  relate  our  experimeotSy  iMginning 

with  those  which  concern  the  formation  of  the  compomid. 
Chlorine  gai       The  mode  which  we  adopted  for  forming  it,  waB«  ia  every 

wm  received   instance,  to  fill  with  chlorine  gas,  over  warm  water,  clan 

•veF  wann 

water,  in        receivers  of  the  capacity  of  about  sixteen  cubic  inches  ;  and  to 

f^^*  ^  ^^  transfer  these  into  small  basins,  containing  the  ammoniacal 

«Kf  tlience*     saline  solutions.    We  soon  found  that  the  compomad  could 

^'^f/V^.'  ^  ^  formed  with  solutions  of  other  ammoniacal  salu  besides  the 

smnil  Dftsins 

ef  the  am-     nitrate :  those  which  we  have  successfully  employed  for  ob« 

aMB.solvtions.  taiaingit,are  the  following: 

Otitframmon*  Sulphate  of  ammonia, 

salto  which  «i.      u  .  j 

Ibim  the  com.  Phosphate         do. 

faud.  Muriate  do. 

Nitrate  do. 

Oxalate 
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Osalate'of  amroooia. 

Muriate  of  zinc,  with  exceia  of  ammonia, 

Mariate  of  ammonia^  and  iron  by  sublimation. 
Tboie  with  which  we  did  nbt  succeed  informing  it  are  the  Othen  wUdi 
oodermentioiied.  "^^  . 

Carbonate  of  ammonia. 

Triple  muriate  of  platina  and  amnx>nia. 

Sulphate  of  copper,  with  excess  of  ammonia. 
Wo  wiilied  to  ascertain  whether  any  other  solution  contain-  Nor  did  ai- 
ing  asote  might  be  substituted  for  the  solution  of  ammoniacal  ,^  ^j^  wi^ 
Ml' .  TImk  solmion  which  we  tried  with  this  view  was  one  of  ouim. 
nitrate  of  lead  at  a  minimum,  but  we  could  not  obtain  by  its 
meana  any  of.  the  explosive  compound.  We  have  not  yet  made 
§mj  other  eaperioients  of  this  nature. 

There  are  certain  bodies  which,  if  present  during  the  pro*  ^"^P**^:  ^^' 
cm  fer  ftraitiig  the  explosive  compound,  prevent  its  formation,  ^tmos^air,    ' 
or  at  least  prevent  it  from  appealing.    Of  this  description  of  and  hidrog. 
hodief  we  have  observed  the  following :  ^  S^H^SLd 

Sulphur,  ID  solution  in  the  ammooia^  .  befog  Erased. 

Do.  in  powder  within  the  receiver. 

Charcoal  in  fine  powder,  adhering  to  the  inte- 
i  rior  moist  surface  of  the  receiver. 

Carbonic  acid  gas,  equal  in  volume  to  oaC'* 
third  the^hlorine  gas« 

Atmospheric  air,  do.  do. 

Hidrogen  gas,  equal  in  volume  to  the  chlcurine 

With  respect  to  the  temperature  best  adapted  for  the  forma-  It  is  aoi  toM* 
tipn  of  the  compound,  our  experiments  lead  us  to  quite  aq  op*  [qi^^SSSI^ 
posite  conclusion  from  what  has  been  published.    The  em-  tlie  freennii 
ployment  of  a  freezing  mixture,  instead  of  being  advaota-  P<*«^*C water; 
gjsous,  we  have  found  to  be  the  reverse,  as  we  have  never 
succeeded  in  obtaining  the  compound  when  the  solution  and 
the  gas  were  at  a  temperature  below  32^.     In  these  instances^ 
a  thin  crystalline  icy  film,  was  observed  to  line  the  sides  of 
that  part  of  the  receiver  containing  ilw  gas,  and  unless  this  was 
dissolved  again  by  ral<iing  the  temperature,  no  explosive  com^ 
pound  was  product!<t.     On  the  contrary,  when  we  have  em- 
ployed Kolutions  of  am.noniacal  salts  at  the  temperature  of  go^,  |||g||^|. 
the  explosive  compound  h^a    been    abundantly  and  qoickly  ramrcs. 

formed. 


Riim.      1 


I 


EXItMIVB  COSlPOtTND  Of  CHLoniKB  AND  ASOIK. 

formed.  In  one  espetimwit  we  healed  ihe  toluiion  lo  180'.  J 
8Dd  observed,  in  ten  mtDutei  after,  when  about  half  ibegtt 
Beautiful  rT-  was  absoibed,  and  ibe  leroperaiure  bad  lowered  to  115°,  That 
■he  receiver  above  ihe  fiuid  was  covfted  wiih  the  eiploiin' 
cooipoond,  which  trickled  down  lo  ihe  surface  of  the  lohitioV 
in  miiiDle  globules,  which  converged  fioni  all  parU  of  the  c 
cumference  of  ihe  circle  forniinj  ilie  surface  of  the  solati 
la  [he  cenire  of  thai  circle  where  they  aocumtiUied  into  la^ 
globules.  Thi<  phenomenon,  which  had  a  vcif  besnlrfiil  ap* 
(teaiance,  uwinnl  to  ui  to  be  owing  lo  »  ditfilhnioD  of  lb9< 
compound  from  Ihe  cenlTil  or  lioUcal  paTlj  and  a  candeniaiifia 
nliidt  amttd  at  the  exterior  or  eoldcsl  part  of  ihe  receiver,  lliis  distil  tat  ion 
■iiMdig.  ceasedwhen  the  tempera  to  re  bad  loweied  lo  1 10°,  andihe  ex- 
plosive  conipouad  then  formed  a  film  on  the  siuEace  of  thif' 
tolntion. 

TliL- phenonnenaallendliig  [he  formation  of  the  compound,' 

are  ihf  fullowing : 

rhcnoMrDBof     A(  soon  as  the  receiver  of  chlorine  gas  ti  placed   in  the  lo- 

Ji^'',^''**™|;^^''"lutionoftheammoniscalBalt,  an  abso.piion  of  the  gas  com- 

puBud.  rucnces,  and  the  loluiion  rliea  slowly  in  the  receiver.     An    ac* 

tion  is  apparent  on  the  surface  of  the  solution,  which  resemblei 

■mall  filaments  reaching  lo  ihe  deplh  of  about  one-tenib  of  an 

iocb.     These  filaments,  on  close  inspection,  appear  lo  be  com-- 

poted  of  ettreniel;   mitiute  bubbles  of  gas,  ran^d  in  a  line 

Abtorplion  ofone  above  another  to  the  surface.     When  about  one-fourth  of 

the  ga<  hat  disappeared,  tome  of  the  explosive  compoand  may 

geneully  be  observed  on  the  surface  oi  the  solulfon  in  a  thin 

film  i  the  su.rface  then  looksoily,  and  appears  divided,  so  as  to 

i«s  lirtii'^uij-givetheideaof  a  map.     As  the  soluiion  riset  in  the  receiver,' 

•orbeU.  (hg  qugnlily  of  ilie  explosive  compound  incre3se«  -,  and  ii  ihcB* 

<)(flbitl»  fif     tollecis   into  one  or  two  fl.iKened  globules,  wbich  when  thejr 

whtcb  fnliugi' ''"'*™*  ^'^'y  bulky,  fall  through  the  soluiion  to  the  botKim.l 

■uduiil..         The  whole  of  the  gas  is  abiotbed.     The  loluiion,  after  th9' 

formation  of  the  compound,  contains  free  muriatic  acid,  and 

also  tome  of  the  compound  in  solniion,  if  we  may  jndge  from" 

ils  imell  and  yellow  colour.      We  are  not  aware,  that  there  ate' 

any  other  appeaiancet  during  ihe  formation  of  the  compound,' 

which  are  material  lo  notice.  ' 

Tk«oiy.  The  following  appears,  from  our  experiments,   to  be  the' 

theory  of  ihe  formation  of  the  explosive  compound.  ■ 

Whea 


oriiiv 

after  f 
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ft 
«  «  • 

Wlien  an  aqaeoos  tolation  of  muriate  of  ammooia  is  brought  Part  rf  the 

ittto  contact  4vUh  pure  chlorine  gas,  ots6  part  of  the  chlorme  ^^**^J^"^^*' 

is  diisoWed  in  the  solution,  and  theitf  decomposes  the  ammonia  acid  with  the 

of  the  salt,  by  combining  with  its  hydrogen,  (with  which  it  J^f  °^^oL^ 

forms  muriatic  ac:d^)  and  sets  free  its  azote,  to  combine  with  and  part  forms 

another  part  of  the  chlorine,  with  which  it  forms  the  explosive  J^^^^^^^^e^ 

compound.    The  compound  which  is  at  first  formed  in  this  The  com- 

nianner,  is  not  visible  because  it  is  soluble  in  chlorine  gas,  and  P^."??  ^^j^ 
'  **  soluble  in  tUc 

there  is  at  first  an  excess  of  that  present  s  but  in  proportion  as  gas,  is   not 

the  quantity  of  this  gas  diminishes  by  combining  with  the  ele-  ^*»***^  ^J*' 

*     r    u  I  1    •  J  .  much  of  III* 

ments  of  the  ammonia,  the  explosive  compound  appears,  and  ^^  j,  absorb- 

is  deposited  by  the  gas,  generally  on  the  surface  of  the  solution,  ^^• 
but  sometimes  considerably  above  it  on  the  upper  part  of  the 
receiver.  The  former  effect  is  most  likely  to  lake  place  when 
t&e  upper  part  of  the  receiver  is  in  the  form  of  a  dome,  or  cir- 
cular I  the  latter,  when  it  is  in  that  of  an  inverted  cone,  or 
funnel  shaiped.  The  relative  temperatures  of  (he  surface  of 
the  solution,  and  of  that  of  the  top  of  the  receiver,  have  alio, 
as  might  be  expected,  a  considernble  influence  in  determining 
where  the  compound  shall  be  deposited.  Its  natural  situation, 
from  Its  high  specific  gravity,  is  at  the  bottom  of  the  solution  i 
but  unless  it  is  in  large  quantity,'  or  has  been  agitated,  it  re- 
mains where  it  is  formed,  on  the  surface  of  the  fluid;  preserving 
that  situation  by  taking  a  flattened  spherical  form,  like  that 
which  a  heavy  oil  assumes  on  the  surface  of  water. 

The  explanation  above  given  of  tiie  form.ilion  of  the  com-  This  explaii». 
pound  from  solution  of  muriate  of  ammonia,  applies  equally  ^'thcr  amroo-^ 
when  solutions  of  any  other  salt,  formed  of  an  ioconibustible  uiacal  salts, 
acid  and  of  ammonia,  are  employed  -,  the  nature  of  the  incom- 
bustible acid  (with  the  exception  of  the  carbonic)  being  of  no 
importance,  the  only  use  of  the  acid  bsing  to  pi  event,  by  en- 
gaging the  ammonia,  the  rapid  action  which  the  chlorine  gas 
would  exert  on  that  alkali  in  an  uncombined  state  :  the  exist- 
ence of  it  in  that  state  would  also  be  incompatible  with  that  of 
the  explosive  compound.      This  last  assertion  may  appear  ex- 
traordinary to  those  who  know  that  the  explosive  compound ' 
may  be  formed  by  confining  chlorine  gas  over  a  solution  of  pure 
ammonia  ;  but  it  is  nevertheless  true  ;  for  in  this  case  tlie  ex- 
plosive compound,  although  apparently  formed  from  pute  am- 
monia^ is,  in  fact,  formed  from  the  muriate  of  that  alkali  j  * 

which 


in  txem.  mii- 
(late  or  aiii- 
■MUM  BDly  i> 
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which  maiiate  ii  one  o(  tbe  ptoducU  of  tbe  o&pOHm  of  pma 
ammonia  to  chlorine  gat. 

Two  diflcrent  rettilti  ate  oblained  from  the  muiual  actiao  a| 
chlorine  and  ammonia,  depending  on  lh«  ptoponii'Ht  f/ 
two  bodies  presealed  lo  each  other.  Thna,  when  ihe  (luani'ijl 
of  ammonia  present  in  a  free  «Ute,  ii  more  that)  tbe  chloni 
gai  ran  dccompoic  and  neulraiiEe,  the  whole  of  ihe  cblorin^ 
gas  goM  lo  ihc  Cormalion  of  mniiate  of  ammooia,  and  no  es< 
piMive  compound  it  rorme.l,  but  in  iiK  stead  :izotic  gat  i*  foun^ 
ai  ibe  (t-TminatLon  of  the  ccperiRient,  equal  in  tolume  to  one* 
Ibitd  of  that  of  the  cbloiine  gai  employed,  Thu*  the  only 
pTodncta  of  the  eiperroent,  under  these  circnmitancei,  ai 
acid  of  the  muiiate  of  ammonia,  and  tbe  asoUe 


employ  Pit  ii 
compannd. 

rEipnimFnt 


ilrcompiwnl 


But  when  the  quantity  of  chlorine  gat  pieteat  is  i 
iban  U  necessary  to  bring  ibe  ammonia  t^  a  neuiral  stale  ;  or* 
which  is  still  heller,  when  ihe  ammonia  has  beeo  previoatlf  . 
neutralized  by  an  acid,  Ihe  azote,  iniiead  of  remaining  after 
ibeeiperimentlDa  Gtaieof  gas,  is  found  combined  with  tbft 
superabund-int  clilorinc,  forming  ibe  e!iplo«ive  compoaod^ 
Thus  the  products  of  the  experiment,  conducted  in  ibis  way^ 
are,  ihe  muriatic  acid  which  remains  in  tbesolution, and  " 
eiplosive  compound. 

In  iliecasefirtt  iilnlcd,  the  cblonoe  camhiaes  with  one  oE 
the  element!  of  Ibe  aranionia  only,  viz.  tbe  bidrogen  j  Id  lliat 
last  described,  it  combines  with  both,  viz.  ibe  hidrogm  and  tbk 
azote. 

We  shall  here  relate  an  experimrMnt  made  with  the  iotenlioB 
of  aacertiiining  the  proponions  of  cbloiine  and  azotic  gasea^ 
wliieh,  in  a  condensed  state,  form  the  exptaaivecotnpouud. 

Two  globules  of  the  explosive  compound  produced  fron 
equal  quantities  of  chlorine  gas,  and  apparently  of  ihe  anms 
size,  were  decomposed  ;  the  one  by  potash  dissolved  iu  waier* 
ibe  other  by  soluiioQ  of  pure  ammonia  J  the  gases  frwn  etch, 
were  collected  and  measured  ;  that  from  the  first  was  08  ot 
a  cubic  inch,  and  thai  from  the  last  ri. 

Phosphorus  was  heated  in  both  ;  io  that  produced  over  iha, 
lolution  of  potash  it  burnt,  and  caused  its  volume  to  diminish. 
toOfiS}  ID  that  produced  over  ibe  solution  of  amiBoiiia,  t(  did 
not  btun,  and  caoied  Jis  foluoie  lo  increue  to  13. 

Now, 


r*> 


How,  if  we  foppose  tbe  two  porfioas  of  gt^,  after  the  acliqa 
cf  the  phot|>hotus,  to  be  in  the  ttiiie  Mte,  i.e.  to  be  phos« 
phuretred  ezotie  gas,  each  conrainini;,  with  respect  to  their  ^^d* 
lame,  the  lame  propomions  of  phosphorus,  it  will  not  be  ne- 
cessary, for  the  following  calculation,  to  ma&e  any  correction  *  x 
for  the  augmentation  in  bolk  occasioned  by  the  phosphorus  ^ 
and  as  the  circumstances  of  temperature  and  pressure  were  the 
same  with  both,  neither  will  any  conections  be  necessary  for 
those  cirenmstances— we  may,  therefore,  consider  tbe  com^ 
parative  folnmes  of  azotic  gas  produced  in  the  two  experi- 
ments, atr  represented  by  06  and  130,  and  their  difference  bs 
64,  being  the  excess  of  aZotic  gas  produced  over  the*ammoniacal 
solution.  If  we  multiply  this  by  3,  (the  volume  of  chio* 
fine  gas  neoeiSary  to  produce  l  part  of  azotic  gas  from  anl- 
monia)  we  shall  have  i'g2,  which  will  represent  as  gas  the 
qaantify  of  cblorhie  in  one  of  the  globules.  And  the  quantity 
of  azote,  brought  to  the  slate  of  gas  from  the  other,  being, 
according  to  the  first  experiment,  0*06,  makes  the  composition  Dedoetioa 
of  the  explosive  compound  to  be  nearly  three  parts  of  chlorine  timt  tbe  ncW 
gaa  to  one  of  azotic  gas,  condensed  to  a  degree  which  we  oonl^Md 
have  not  yet  esthnated.                                                            tiuree  pnrtt 

We  do  not  state  this  analysis  as  deserving  much  confidence —  aadaDeSte- 
if  must  be  frequently  repeated  before  we  can  pot  any  tatiih  in 
it  oarselves. 

Our  principal  motive  in  describing  tbe  above  experiment,  be- 
fore we  have  had  an  opportunity  of  repeating  it,  is  to  shew  an 
easy  and  practicable  mode  of  analysing  the  compound. 

It  may  be  proper  now  to  describe  some  of  the  physical  pro-  ph^vtl  pre* 
perties  of  the  explosive  compound.  ^         pertics  of  the 

Its  colour  is  that  of  bees'  wax  ;  it  is  very  fluid  i  it  s'inks,  ^J^JjJJi^ 
although  with  extreme  slowness,  in  a  solution  of  rtd  sulphate  Coloorlik* 
of  iron  of  the  specific  gravity  of  1  -5/8.      Hence  we  conclude,  ^^^} 
that  it  must  be  of  the  specific  gravity  of  about  1  -6.      It  disap-  »p.  grav.  1*6  j 
pears  after  soiue  time,  even  under  the  surface  of  water,  or  of  JJ^'J^.^^ 
the  solution  in  which   it  was  formed  ;  but  evaporates  almost  cvaporable  ; 
instantaneously  when  exposed  to  the  air  j  it  then  diffuses  its  ""J*'  off<po«^e 
peculiar  and  penetrating  odour  through  the  surrounding  atmoi*  bnt  less  no    ' 
pbere,  which  then  affects  the  eyes  in  a  very  painful  manner^  ♦haaof  chlo« 
causing  ihem  to  shed  tears*    Its  actiotwon  the  lungs,  however, 
we  conceive  to  be  much  milder  and  less  prejudicial  than  that  of 
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chlorine  gaa>  ai  we  have  experienced  very  little  inooaveoieooe 
in  this  respect  from  standing  close  to  a  solatioQ«  frcMn  the  snr- 
faoe  of  which  the   compound  was  diffosing  itself  Into  ibi 
atmosphere. 
Very  Tolatile,     The  folatilitj  of  the  compound  is  so  great,  as  to  present  a 

kepHua doie *^°**^^'^"**'®  obstacle  to  preserving  it  j   w©  have,    hofwever, 
vcsiel.  found,  that  by  limiting  the  quantity  of  air  or  offloid  which  can 

come  into  contact  with  it,  and  at  the  same  tinoe  preventing  the 
escape  of  vapour  by  pressure,  it  can  be  kept  for  any  length  of 
time.  We  have  accomplished  this  by  intrododng  the  com- 
pound into  small  tobes,  closed  at  one  end,  aboat  nine  inches 
long,  being  first  filled  with  some  of  the  sdotioo.  The  com- 
pound should  occupy  at  least  half  an  inch  fipom  the  bottom  of 
the  tube,  and  some  of  the  solution  ^ould  afterwards  be  taken 
out  to  leave  room  for  a  little  air,  and  to  allow  of  the  open  end 
of  the  tube  being  hermetically  sealed  before  the  blowpipe. 
When  any  of  these  tubes  are  afterwards  broken,  the  escape  of 
compreskcd  vapour  is  so  considerable,  as  to  oocasiOQ  a  loud  re- 
port. 
Difficolt  to  In  our  first  experiments  with  the  explosive  oomponnd,  we 

traiMfer,  be-    experieaced  considerable  difficulties  in  transferring  it  from  one 

cause  so  vola- 

lilc,  vessel  to  another,  as  we  had  no  better  mode  than  that  of  intro- 

ducing into  the  solution  and  under  the  compound,  a  small 
spoon  of  tinned  iron }  the  motion  which  this  communicated 
to  the  compound  often  carried  it  to  the  surface,  where  it  ex- 
tended itself  and  disappeared,  by  dissolving  in  the  atmosphere. 
In  order  to  remedy  this,  and  otlier  inconvenienoes  attending  on 
this  method,  we  invented  a  little  instrument  which  we  have 
found  to  answer  our  most  sanguine  expectations  \  it  is  formed  of 

A  small  instra-  ^  s^na^l  glass  tube,  of  the  size  of  a  large  writing  quill,  open  at 

Ment  or  i^Iass  one  end,  and  closed  at  the  other,  in  the  manner  of  a  test  tube, 

uklBKup'^the  ^**^  ^^®  exception  of  a  small  circular  hole  in   the  centre. 

conpound.  This  tube  is  to  be  used  as  a  syringe,  the  piston  of  which  is  to  t)e 
formed  of  cotton,  wound  round  a  piston  rod  of  wood  or  cop- 
per ;  by  raising  or  depressing  whichj^  the  explosive  compound 
may  be  drawn  into,  or  ejected  from^  the  tube  with  the^  greatest 
facility.  The  peculiar  advantages  of  this  instrument  are,  its 
taking  up  the  compound  with  so  small  a  quantity  of  the  solu- 
tion, and  with  so  much  celerity,  and  its  retaining  it  when  he 

tube 
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tube  if  held  in  an  inclined  politioif,  owinj^  to  the  concave  bed 
In  which  the  compound  lies ;  in  short,  this  instraroent  com^ 
bines  the  advantages  of  a  spoon,  with'  that  of  a  common  sy- 
ringe. It  is  represented  with  a  globole  of  the  compound  in 
it  in  the  following  outline— fig.  3,  Plate  V,  where  a  is  the  glass 
tube,  b  the  circular  orifice,  c  the  piston  and  rod,  d  a  globule  of 
the  compocmd. 

A  precaution  very  necessary  to  be  taken  in  the  uie  of  this 
instrument  is,  that  it  be  clean,  or  at  least  free  from  oil,  grease, 
•r  any  combustible  matter,  which  might,  by  caasing  the  com*' 
pound  to  explode,  occasion  a  serious  accident.  This  precaution 
is  also  very  necessary  with  respect  to  all  other  vessels  with 
which  the  compound  may  come  into  contact.  Another  general  Precautions 
precaution,  which  we  strongly  recommend  to  those  who  may  jK^iii,**' 
make  experiments  with  this  compound,  is,  to  wear  a  mask  on 
the  face,  and  gloves  on  the  hands.  We  conceive  it  also  very 
proper  to  state,  that  although  the  results  of  upwards  of  two 
htindred  different  experiments  which  we  have  made  with  this 
compound  are  in  favour  of  the  conclusion,  thaC  it  will  not  ez« 
plode  without  the  contact  of  a  combustible  body,  or  theappli'* 
cation  of  a  temperature  exceeding  200^;  yet  three  explosions 
have  taken  place,  the  causes  of  which  remain  unknown  to  us, 
as  we  were  not  aware  of  the  compound  being  in  contact  with 
any  other  body  than  cold  water.  These  explosions  were,  there* 
fore,  completely  unexpected  by  us ;  but  fortunately,  they  did  not 
occasion  any  accidents  of  a  serious  nature. 

The  eflfects  of  different  temperatures  on  the  compound  we  Eflfects  of  dif- 

considered  as  very  deserving  of  investigation,  for  which  reason  ^«"^^  tenige- 

'      .  ratnrfs  on  the 

we  made  the  following  experiments  :  compoood* 

A  globule  of  the  explosive  compound  was  introduced  into  a  It  was  not 

small  tube  filled  with  water,  it  immediately  fell  to  the  bottom.  ^^^ 

The  tube,  with  its  contents,  was  then  placed  into  a  mixture  of 

snow  and  nitric  acid,  into  which  a  thermometer  was  also  placed. 

The  mercury   fell  to  —  16**)  the  water  in  the  tube  was  of 

course  solidified,  but  the  compound  retained  its  fluidity,  and 

was  not  altered  in  any  respect. 

A    globule    of    the    compound  was    introduced  into  a  At  160  dep*J^ 

tube,  closed    at  one  end^  of  the  form  fcprosentied  lo  ^g*  4>  2stiUiStt«L 

0  2  pi. 
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The  globule  it  represented  at  a ;  the  bent  part  of  the 
tube  was  then  placed  in  a  vessel*  of  water,  and  its  open  end 
immersed  into  a  wider  tube,  also  filled  with  tome  of  the  tame 
solution.    The  vessel  containing  the  water  waa  then  heated. 
When  the  teroperatare  approached  to  lOO*,  it  began  to  distil ; 
at  i6o«  the  distillation  was  rapid,  the  oompbund  being  con- 
verted to  vapour  in  the  bent  tube,  which  served  as  a  retort,  aiul 
was  condensed  and  collected  in  that  which  was  disposed  as  a 
receiver^much  gas  waa  given  out  during  the  process.    The 
double  curvature  of  the  retort  tube  was  to  prevent  any  of  the 
compound  being  floated  over  bj  bubbles  of  gas  attaching  them* 
selves  to  it.    This  precaution  we  found  was  very  necessary. 
It  did  not  cx'-      A  globule  of  the  compound  covered  with  water,  contained 
pl©de  at  tm  ji^  g  ji^jg  spoon  of  tinned  iron,  was  with  the  spoon  introduced 
into  a  quantity  of  water  heated  to  200° — this  temperature  was 
not  Bufiitient  to  make  it  explode ;  it  merely  occasioned  its  vapo- 
rization. 
Bat  it  (ltd  Tio-     The  last  experiment  was  repeated,  varying  only  the  tempera- 
leetly  at  »\%.  j^^g  ^^  ^^^  water,  whicb>  in  tliis  instance,  was  212*  \  the  com- 
pound immediately  exploded  violently. 

These  experiments  prove,  that  the  explosive  compound  does 
not  assume  the  solid  form  at  —  I6\  that  it  may  be  distilled  at^ 
or  below  i60^,  and  does  not  explode  but  at  a  temperature  above 
200«,  suddenly  applied. 

Our  next  object  was  to  ascertain  whether,  when  the  nattsral 
pressure  of  the  atmosphere  was  taken  off,  or  diminished,  froni 
the  explosive  compound,  it  would  still  retain  the  fluid  form,  or 
whether  it  wohRI  assume  the  elastic  stale — with  this  view  we 
made  ihe  following  experiment  : 
Appar4tiw  A  tube,  31    inches  long^  closed  at  the  bottom,  had  another 

or  exposjttg    ^^  ^^  smaller  bore,  but  of  the  same  length,  and  open  at  borh 

ends. 
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endn,  placed  within  it ;  both  Cf^bes  were  then  Ulled  with  mer-  the  cotoponnd 
cury,  excepting  aboot  one-fbonh  of  an  inch  at  the  top.      This '"  *  ▼acuum. 
one-foarth  of  an  inch  was  afterwards  filled  with  the  follow* 
ing— 

Ist.  A  small  glass  cup  containing  the  explosive  compound 
covered  with  a  drop  of  muriate  of  lime,  'this  cup  moved 
freelj  within  the  tube. 

2d/ Muriate  of  lime  in  solution,  surrounding  and  rising 
above  the  glass  cup. 

3d.  A  glass  stopper,  ground  to  the  tube,  and  closing  it  accn- 
rately. 

The  inner  tube  was  then  raised  thirty  inches  above  the  level  The  com- 
of  the  mercury  in  the  outer  one.  Tlie  column  of  mercury  in  P^"*^^>  ^^^ 
the  inner  tul)e  descended  seven  inches,  leaving  a  column  of  sumed  the 
twenty-three  inches  only.  These  seven  inches  were  occupied  »tateof  ^ 
by  the  explosive  compound  in  a  state  of  vapour :  but  as  a 
little  of  it  still  remained  in  the  cup,  not  converted  to  that  state, 
a  temperature  of  about  100^  was  applied  to  it — this  caused  it 
to  disappear,  and  the  vapour,  afler  cooling,  then  occupied  ano- 
ther inch,  the  mercurial  column  being  reduced  to  twenty-two 
inches.  The  tube  being  now  lowered  until  the  mercury 
within  and  without  it  were  of  the  tame  level,  the  explosive 
compound  reappeared.  There  remained,  however,  seven- 
eighths  of  an  inch  of  permanent  gas,  which  an  accident  pre- 
vented us  from  examining ;  but  we  are  inclined  to  believe, 
that  this  small  quantity  was  produced  when,  on  lowering  the 
tube,  the  mercury  rose  into  that  part  which  had  been  occupied 
by  the  vapour,  and  the  sides  of  which  had  been  wetted  with 
the  liquid  muriate  of  lime,  which,  notwithstanding  that  it  was 
very  concentrated^  had  probably  absort>ed  some  of  the  vapour, 
as  we  observed  some  bubbles  of  gas  rising  through  the  mercury 
from  that  portion  of  the  metal  which  was  in  contact  with  this 
humid  surface. 

We  repeated  the  above  experiment  in  the  hope,  that  by  ap-  Ezperimeiit 
plying  heat  sufficient  to  make  the  vapour  explode,  we  might,  ^^  exploduif 
by  this  means,  analyse  the  compound.  We,  therefore,  exploded  tiiecompoand. 
the  vapour  by  surrounding  the  glass  tube  with  part  of  a  gun 
barrel  heated  nearly  to  redness ;  but  at  the  ioatant  of  the  ex- 
plosion the  tube  was  shattered.      We,  however,  propose  to 
repeat  this  experiment  with  a  tube  of  greater  strength 

We 
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VII. 
Dncripikm  of  a  simple  Appamtui  fi/t  DuHllatkm.    Bjf  m  Ott» 

T9Sp9tki€1ii 

To  3tr.  Nicholson. 

SII, 

THE  Damber  of  ingenioQS  sad  bttatifol  tupmnH^mmfat  dis« 
tillotion,  and  the  eiperioMiiti  of  pueimlie  dmumUf, 
ghw  8  tplendoor  le  the  e&hibitkmi  of  fectnrct,  smd  -mn  highly 
grtttfying  to  the  aflaent  ccihivatovi  of  tcieaco.  Bat  the 
gioater  part  of  oporatif e  chanifta  avary  day  frel  tha  espenoe 
which,  from  iit  own  britilo  iiatma«  aod  the  haaiy  dntiea 
Inpeied  opoD  it,  attends  the  aio  of  |^a«.  Tb  theaa  tha 
simpttcity  aod  chaapoeM  of  a  oat  of  vaawh  ataai  aaMMg  its 
moot  dMifaMe  propeitiet.  I  tend  joa  a  akot^  of  a  eombU 
nation  which  has  not,  I  believe,  th^recommeodatiaaaf  aoaaky, 
bot  which,  fratn  lepeatadand  hahitnai  qm»  I  hafa  Ibood  of 
aochTalueasleadonMtobaliavia  yoa  will  ba  diapaaad  to  tafii^ 
U  into  roofe  pnl>lic  notioa.  It  ooatitia  tiaaply  of  A«  a  xotoct 
fitted  into  B  at  the  neck  E,  which  may  lie  eomldafad  at  tba 
^  Daly  indispensable  ground  joiaL  Into  the  otiiar  neck  of  B  the 
vessel  C  is  itted  like  the  upper  vessel  of  Nooth's  apparatus*  hav^ 
iog  iia  neck  D  cleaed  by  a  cooicai  stopper,  or,  ifptefoiiad,  a  tobe 
of  safety  nay  l>a  placed  there.  In  tiM  operataaB,  the  distilled 
matter,  or  gaa,  passes  ov«f ,  and  is  aaeaJTed,  eondMsed,  or  ab* 
aorbed,  in  B.  If  the  pressure  be  cnniidarsbia,  part  of  liia 
liqokl  in  B  will  rise  into  G,  the  Included  air  of  wbiah  last  vasacl 
may  raise  the  stopper  D,  and  partly  escape* 

If  there  be  reasoa>  from  the  nature  of  Iha  ari^dct,  to  ap* 
prebend,  that  part  of  the  ooateata  of  the  reiaH  asay  bail  over  y 
or  if  the  first  products  of  distillatioii  ba  raquiiod  net  to  pass 
into  B,  the  common  adopter  may  be  used,  bm  shown  by  the 
dotted  lines  F.  G.  H*  L 

lam. 

Sir, 

Your  Constant  R^er, 

A. 


viir. 
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upon  certain  ready  Pr^cesssesfor  Computation,  supposed  io  have 
teen  invented  hy  the  Jmerkan  Boy  exhitUed  in  London*. 

SIR, 

I  SHALL  make  no  apology  for  troubling  yoa  on  a  subject,  Introdoctoijr 
which,  though  geberally  etteemed.dry  apd  abstruse,  hat  ""^^^^l^ 
at  present  acquired,  from  particular  circumstances,  considerable  boy  exhibited 
interest.    There  is  a  boy  in  town,  who  is  exhibited  as  a  curio-  ^  I^»<lo»- 
sity,  from  the  facility  with  which  he  performs  several  difficult 
arithniietical  operations.    It  is  pretended  that  this  is  a  gift,  and 
that  he  has  bad  no  instructions  to  enable  him  to  do  this.    Now, 
Sir,  as  there  are  easy  methods  of  solving   these  questions, 
which,  are  not,  I  believe,  generally  known,  I  shall  simply  state 
them  to  the  public,  that  this  matter  may,  if  necessary,  be 
funber  investigated  ;  and  that  this  boy  may  be  reduced  to  what 
he  really  is— a  very  clever  boy,  but  no,  prodigy.. 

In  extracting  the  cube  root  where  it  consists  of  three  figures.  In  extracting 
it  is  well  known  that  the  first  figure  of  the  root  may  be  obtained  of*,hree  J^^ 
1^  a  timple  inspection  of  the  number  of  milhont,  and'the  last  riods,  the  first 
figure,  by  €>bitrving  the  final  figure  of  the  number  whose  root  ^^^t^H^^ 
if  proposed  to  be  extracted  \  if  then,  the  middle  figure  could  be  figure,  md  the 
found,  we  should  have  the  root.    To  find  this,  aquaie  the  final  lutdigitdetcr. 
figure  of  the  root  so  previously  obtained^  multiply  this  square  last  figure, 
by  3,  call  A  the  last  figure  of  this  product.    Now  cube  the  last  ^^  ^^^  ^^^ 
l^re  of  the  root,  substract  its  penultimate  digit  froa|  the  byalunple 
penultimate  digit  of  the  number  given,  (adding  ten  to  thia  process, 
last,  if  it  be  the  smaller  of  the  two)  call  the  result  B. 

Then  that  number,  wluch  being  multiplied  into  A,  prodooea 
a  number  terminating  with  the  ^gure  B,  is  the  middle  figure 
of  the  root.    An  example  or  two  will  make  it  manifest :  sup- 
pose 377,933,067  to  be  proposed  \   here  7  is  the  first  figuie.  Example  of 
(as  7*=343,  the  nearest  cube  below  377)  and  3  is  the  last  *'****''**'^*** 
figure  }  since  the  cube  of  3  terminates  with  7,  the  last  figure 
of  the  numt)er.    Now  to  find  the  middle  figure  3*  X  3=27. « 
As7j  ao^  8'=sa7,  o£  which  the  penultimate  figure  is  5. 


*  From  tie  Iloniqg  (Uironkle  of  Feb.  17,  last«    Fot 
of  2aiah  GqUmuc%  3ee  eojr  paveoi  voi  page  5* 
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And  Eince  27  (or  A)  =  14,  ihe  last  &gure  of  which  »4 

•r  B.    The  middle  figure  of  root  is  3,  and  root  ii  723. 

AnluEnitjoT       This  rule,  I  shouM  add,  becomn  ambiguous    in  alt  cbms 

where  ibe  number  proposed  lerminates  wilh  an  eveo  digit,  01 

«ilii  a  5  ;   [hu4,  in  41,421,736  A=-B  and  B  =  3. 

Now,  as  eirher  4  xe=32or9xS=73,  ilfollowi  Ihat.ac- 
cording  lo  tiw  rule,  either  4  or  g  might  be  the  middle  figure, 
and  either  346  or  396  (he  root  i  but  ns  30€  j  *=nearlj'  4O0  |  ", 
or  64  millions,  ii  appears  on  inspection  of  rhe  number  proposed, 
■hat  346  must  be  Ihe  true  answer.  No  error  would,  therefore, 
be  proJaced  by  this  ambiguity.  Indeed,  the  only  ca*es  of 
smbignily  which  can  deceive,  are  in  numbers  lemuQltiDg 
with  !). 

Tbemtffor         The  nile  for  the  square  root  differs  ouly  in  lhe«e  patlicnlsrsi 

wl^e'I^oi'ill' "*  '*^'e'^'n'"o  A.  "''e  ihe  simple  power  of  the  Usl  figure  of 

Boi  n)ucb  ihf- the  root,  and  instead  of  3,  muhiply  by  3.     To  determine  B. 

tcnmx  subtract  the  pcnuhimale  figure  of  the  square  inilead  of  ibe 

cube  of  ihe  last  figure  of  the  root.     Id  all  other  respects,  the 

two  rules  exactly  agree.     In  the  case  of  square,  there  is,  how- 

,       b    th       **"*  *°  ambiguity  which  dot-a  not  eiist  in  the  cube.     It  hap- 

■miii^uiiy  ii      pens,   that  the  final  figure  of  a  square  number  gives  two  figure* 

BrcDlcr.  which   may   lerminale  the  root;  as   for   injtance,  4*=l6  ar.d 

6*=36.     If,  therefore,  i  square  number  terminate  with  6, 

iti  root  may  terminate  with  either  4  or  6,  and,  therefore,  more 

miilnkes  will  occur  in  the  application  of  the  rule.     I  beliei-e    . 

this  doincides  with  the  fact  -,  since  the  boy  raaket  many  mora 

errors  in  the  extraction  of  the  square,  than  id  that  of  the  cube 

root. 

Jtrfrrence  to        The  principles  of  these  roles,  and  the  rules  themwlves,  or  a 

VRdr""d"    ""^  *''8'"  modification  of  them,   have  been  known  ao  long 

Oarmei,  pub-  ago  as  the  year    176S  ;  in    that  year,  M.  Rallier  det  Ourme* 

||»''"'«y""  published  two  memoirs  00  the  subject.  They  are  to  bo  found  in 

t»mn(tlie       Pp.  4S5  and  550  of  the  fifth  volumeof"  S^ivaos  Etrangers." 

pjnciiiles  or    xhey  are  entitled  "  Met/tode  Nouvtlh.  i^c.  or  a  New  MHhod  nf 

'  dividing,  when  the  dividend  is  a  muliipUeof  thtdiviior,and»fti- 

tTacdng  ihe  roots  nf  perfect  powers.  See  page  550.     His  method 

only  takes  the  last  figures  into  account.   In  the  extraction  of  the 

higher  power*,  this  is  undoubtedly  the  easier  way.     The  Mcond 

if,  "  Mcthodc  lacJle,  &c.  vt  an  tasy  Mtlhod  »f  discmtring  ali  the 

"  prime 
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''  prime  aumbers  coniaitud  in  an  unUmiied  series  of  odd  numbers 
"  in  succession,  and  at  the  same  Hme,  the  dmple  divisors  ^ 
**  those  which  are  not  primes,  Tbii  latter  neinoir  isprotMbly 
the  method  porsoed  by  the  boy  to  find  priae  munberi,  and 
to  resolve  oombers  ioto  their  facton.  Of  the  method  of  M« 
Rallier,  he  himself  says,  *'  In  a  word,  we  do  not  hesitate  to 
assert  from  experiment,  that  by  this  method,  in  a  shigU  day, 
and  in  the  way  of  amusement,  computations  may  be  effected, 
*'  which  ly  the  old  methods,  wojdd  require  months  of  severe 
**  labour,**     I  will  only  now  add  this  observation.    As  the 

above  roles  depend  apon  4be  two  or  three  first,  and  the  two  last whichaie 

figures  of  any  number,  it  follows  that  the  change  of  the  inter-  ^^^  mJews 
mediate  ones    cannot  affect  the  result.      If  it  should  have  those practisetl 
occured  to  any  one,  as  it  has  to  me,  to  have  altered  any  ^Jj^^^/SSS- 
rAeif;,^d  yet  to  have  obtained  the  true  result  \  it  will,  I  think,  ntioo  by  aiiy 
not  be  unfair  to  conclude,  that  either  of  these  very  methods,  ^^^•**"*' 
or  some  similar  to  them  in  principle,  are  those  adopted.    Let 
me  add,  that  I  have  no  doubt,  but  that  any  clever  boy  would, 
in  a  week's  time,  learn  to  apply  those  given  above  with  the 
utmost  facility. 

I  am,  Your's,  &c« 

A*  H.  £• 


[The  following  is  from  the  same  respectable  daily  Journal 
of  the  18th.] 

SIR, 

I  agree  with  your  correspondent  A.  H.  £.  that  the  young  Rfmedy  for 
American  is  a  very  clever  boy,  but  no  prodigy,  as  one  visit  to^«*n>higwtjr. 
him  has  convinced  me.  The  ambiguity  of  the  cases  A.  H.  £. 
.  oaentions,  in  extracting'  the  cube  root,  may  be  readily  cleared 
by  any  one  conversant  in  figures  in  a  few  seconds,  by  finding 
B  in  the  common  formula  for  the' cube  root,  which  is  the  cube 
of  the  binomial  A-^B ;  namely,  A'+3A'B,  &:c.  which  is,  no 
doubt,  perfectly  well  known  to  A.  H.  £.  though  to  some  of 
your  readers,  who  nuiy  be  interested  in  this  matter,  it  may  not 
be  so  familiar.  For  such  the  following  directions  may  be  ui^ 
foU  Th^  first  fig.  of  the  root  being  known  by  inspectioD, 
take  its  cube  from  the  millions  given^  then  the  remainder 
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being  di? ided  by  the  firittwo  digits  (for  Aef  wiH  bo  toficieiit) 
of  thrice  the  tqoate  of  the  taid  6ret  figmOj  ^iM  ioMBediatelj 
•hew  whkh  of  the  mbignoof  ligom  tboold  bo  taken  far  the 
iecond  figim  of  the  root.  Tbof « if  the  piefieitJ  mwabcr  ba 
465,464,375,  here  the  SM  and  tait  digits  of  the  toot  mb  7  and  5: 
As5aiKlB^5;  any  odd  a  amber,  thcrefw^^  fnakipiied  by 
AwillgtveB;  but  if  the  cubeof  7s34S  ba  takenfian  465, 
and  the  reonainder  122  be  divided  by  14  (the  first  two  ^its 
of  7*x3)  it  will  be  instaotlf  seen  tbtt 9  is  too gioa^  aad  5  is 
manifesU/  too  little ;  there  only  remaiDS  7,  therefore,  for  the 
aecond  digit  of  the  root.  The  same  method  ariU  easily  doar 
the  ambigaity  when  the  proposed  cobe  eods  with  an  ovea 
digit 

I  am,  kc. 

O. 


IX. 

On  the  Appearance  and  Disappearance  of  the  Am(9rm  BartaSi. 

By  M.  CoTTB*. 

SappoMd  COD-  ^^nCTHETHER  there  be  any  relation  or  agreement  between 
twf^tbe  ^^    *^^    progressive    changes  of  magnetical  Tariation   in 

aiirorahoreft.    a  giren  latitude,  and  the  times  at  which  the  aorora  borealis 
ncti!uiL°^*     appears,  or  ceases  to  manifest  itself,  is  a  question  entitled  to 

discussion.    It  is  proved  by  observation, 
p^ets.  ^  •  *^^*  ^^®  declination  of  the  magnetic  needle  is  not  con- 

stant .;  that  in  onr  latitudes  it  was  easterly  before  the  year  one 
thousand  six  hundred  and  sixty-six ;  and  since  that  time  it  has 
more  or  less  slowly  increased  to  the  west. 

2.  That  the  phenomenon  of  the  aurora  borealis,  of  which 
the  western  part  of  the  atmosphere  is  also  the  seat,  is  seen  fio- 
quently  during  certain  epochas,  and  very  seldom  during  others. 
Agitation  of        3-  *r^*^  ^**^  ^"*  pbeoomenon  appears,  it  sometimes  has 
the  needle.       an  influence  on  the  magnetic  needle,  so  as  to  prodoee  an  irre- 
gularity of  motion,  or  unsteadiness   in  the  variation  of  the 
needle.   1  be  same  thing  somethnes  happens  in  stormy  weather, 
or  when  much  electricity  predominates  in  the  atmotphero. 
It  nrast  be  remarked,  that  this  infltience  of  the  aorora 

*  Journal  de  Pliysi<jne,  lxxiii. 

borealis 


bofdilii  Qpoo  liw  feoigtielic  <B#dh»  does  flot  ci9Mtttid]rittttid 
tbsl  fihetfoaieM%  and  that  a  Tar/  iBchia  amoni  bomlia.hali 
fomaliiiiaa  a  mora  maried  iiiiuaiiee  upotitfaa  roagoeiic  oaadte'y' 
Umd  a  feiy  briUiaot  amora  boiwdifc  li  Ukewite  baf pen  no^ 
un6cqoefat>y»  that  the  hrtter  prodooea  no  aeniible  effisct  oppiv 
the  magnetic  Deedle.  Upon  the  pryediag  facta,  batidei  fh0 
queatidii  fitstabore  stated,  I  wooid  propoaa  the  foUowiog  : 

Whether  the  seat  of  the  aaroia  bcveaKa,  in  oar  Uuitodflr 
faefiiie  the  fear  sixteen  hturdied  and  mstf^ix,  when  the  mag* 
netic  variation  was  easterly*  was  Kkewiaa  in  the  eastern  part  of 
the  atmosphere.  And  whether  the  times«  when  the  variation 
is  8tatiOBflB7«  concur  with  the  times  of  the  dkappeeranoe  of  the* 
aurora  borealis ;  and  those  in  which  the  variation  of  the  needle 
is  most  ra^dly  changed,  concur  with  the  times  of  the  most  fre<* 
quent  appearance  of  the  aorora  borealis.  ,  "* 

The  wmA  of  accnrate  observaliooa^  befoce  sisteen  hundiedl 
and  MiTtf-m,  in  both  respects,  rend^ra  the  second  question 
insoluble. 

With' regard  to  the  first  and  the  third  qtestioo,  the  Miowiqi  Bfinilesef  (ke 
table  alfords  as  outline  of  the  obaervBtiona  which  bav>e  been  ^^^^ 
made  upon  the  progress  of  the  western  deennetioo  of  the  peahoice  and 
needle  since  t^  year  sixaeen  bondred  and  sixty^if ,  and  thb  ^^^J^jJJ^ 
greater  or  less   frequency  of  the  appearance  of  the  aurora  "borealis. 
borealia,  forpenodaof  ten  years  each. ' 

•     '  Timet.' 

From  l6S6  to  1690  increase    1    30  the  aurora  bof^ealis      T 

1690  to  1699  '    6    M         ■      13 

1689  to  1700   ■      •'  ■   2    13     ■  n 

1700  to  1710    2     38  ■■     5§* 

1710  to  1720    ■'  3     10-  ■  113 

1730  to  1724  stationary  -j^ 

1734  to  1730    increaae  1     35  J  '  S3I.    ^ 

1730  to  1740    ■  1       5  Uf^- 

1740  to  1750   — —    I     45       84 

i;50  to  1760  I     151   ^^  observations 

176Q  to  1770     ■  1    a5i 

1770  to  1/80   — — -«   a    50  lheaDforaberealia4(9' 

178O  to  1790   — —    1      1     .,  I    ■  ■ .    1^. 

1790  to  1800  '       O   361     disappearance 

1800  to  I8O9  diminish  0    13^     sieiiK^totai. 

•  '  '      Aftff 
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Afkr  tobmitting  these obiervaO on s,  I  thill  only  retnsrh,  (bit 
tbe  nearly  lotal  ditappearancc  of  ih«  phenomcnou  of  (bo  auran 
borealU,  wliicb  has  lakea  place  from  ihe  year  sevenieen  bun- 
dred  aad  ninel;,  (o  the  pTcienl  time,  agrcet  viih  (he  diiniontion 
of  tbe  wciterl 7  variation  of  the  roagneiic  needle,  which  like-' 
wbe  commcDced  aeat\y  at  the  same  lime. 

The  observations  coulained  in  this  noiicc,  may  be  considered 
41  the  commencement  of  a  ceiiet  in  which  those  afforded  by 
fuiure  observers,  will,  no  doubt,  be  mote  accurate  aiul  extended 
than  what  out  predeceston  have  left  us. 


I 


Dtscriptuin  of  a  porlabU    Iitttrumml  for    aKtrtainiag    the 
quanlil^  of  Grain  ly  Wright,  (olUd  the  Chondrometer* . 

>-  TTN  plate  IV.  Fig.  2.   A  B  C  represents  a  lerer  or  balancfl 
-IL  moveable  on  ihe  fulcrum  B  and  supported  by  the  stand  G. 


The  bucket  F' 
capacity  of  bJ  cubic  inche 
lakenolf  am)  the  handle 
regulated  by  slrikmg  ovei 
piece,  of  about  one-sever 
The  arm  B  C.  carries  a  di 
weight  £  can  be  set  to  < 


the  instrumeiit  bcforw  me  has  tbe 
I,  isio  be  filled  wlib  grain,  and  when 
urned  back,  may  h<ive  its  conienls 
ihesurface  u'iih  a  cylindrical  straight 
ih  of  the  diameter  of  the  meaTOie. 
■ision.  by  means  of  whicfi  iho  ilidjrg 
nierpoise  the  buckelj  and  i 


tents  at  any  weight  of  the  laliet  between    tweaty>fiTe  and 
Kveniy-hve  pounds. 

li  scarcely  need  be  observed,  that  the  quality  or  product  of 
any  kind  of  grain  or  flour  will,  under  like  circa mttancet,  be 
better  (he  heavier  its  weight,  and  that  a  portable  inslmraeDt  ta 
ascertain  litis  matt  alford  more  accuracy  than  esaminaciou 
by  hand.  In  the  use  of  the  present  instrumenl  very  lillle 
inslruction  is  necessary.  The  measure  li  lo  be  tilled  in  tbe  - 
■ame  careful  manner  as  a  real  bu&hd.  and  struck  even  by  the 
rule,  and  not  by  a  flal  ibin  edjre,  which  last  would  cany  off  loo 
much  of  the  grain  i  and  rough   graiu   »uch  as  oati  or  bailey. 


•  ThFin-loniriiT,  from  iTliicli   the  drsw    , 
Will  made  \>j  Meun.  Page  aad  Orcndea,  in  tlic  Slraad 


pJatc ' 


J  taken. 


fhould 
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•hookl  be  cfauged  t  little  beavior,  becaose  Ibeproportioo  €f 

these  gmiot  torn  op  by  the  tthkiog  io  lo  snidl  a  venel  exoeedi 

what  happens   io    those   of  larger   capacity*    The  chai)ged^^  wc^lM*!* 

measure  is  then  to  be  hong  in  its  place,  and  the  we%;bt  btkig 

slided  to  the  proper  situation  for  making  a  fiir  counterpoise 

will  indicate   on  the   scale  the  number  of  pounds  in  each 

bushel  of  eight  gallons. 

The  weights  per  kmshel  of  the  nine  following  specimens  of  Wdafafspcr 
grain,  as  stated  by  Messrs,  Payne  and  Orenden,  are  as  under  :  -  ^^^ral  de- 

Ibs.      lbs.  lbs,  scriptiosf  of 

per  bushel  mean  weight,  59   i^*"*"* 

: 53 

47 

38^ 

644 

w         ■     ■!  ■  ■  6^ 

es 

■      S5 

49i 


Wheat 

from 

55  to  63 

Rye 

— 

50—  56 

Barley 

— 

45—  49 

OaU 

— 

35—  42 

P^ase 

.  -. 

62—  67 

Small  beans 

— * 

60—  66 

Dutch  clover 

— 

65—71 

Canary 

— 

54—56 

Bape 

47—  50 

XI. 

* 

Further  Erperimenis  and  Observations  on  the  if(fluence  of  the 
Brain  on  the  generation  of  Animal  Heat,  By  B.  C.  Broozb, 
F,R.S.  ' 

IN. the  Croonian  Lecture  for  the  year  1 8 1 0*,  F  give  an  account  Ponner  ex- 
of  some  experiments,  which  led  me  to  conclude  that  the  P^nn^t^ 
production  of  animal  beat  is  very  much  under  the  influence  of 
tbe  nervous  system.      Some  circumstances,  which  I  have  since 
met  with,  illustrate  this  subject,  and  seem  to  confirm  tbe  troth 
of  my  former  conclusions. 

In  an  auimal,  which  is  under  tbe  influence  of  a  poison,  that  Dittarbaaeaaf 
operates  by  disturbing  the  functions  of  the  brain,  in  proportion  f^  ^"^ 
as  the  sensibility  becomes  impaired,  so  is  the  power  of  gene-  LnS^tart, 
rating  heat  in:paired  also. 

If  an  animal  is  apparently  dead  from  a  poison  of  this  de-  which  U  not 

restored  bj 
•  Philos.  Traa^  18U,  or  Philos.  Jonmal  XXIX. S59.  respiralioa, 

acriptloD, 


■ 

scriptioiij  and  the  circulation  of  the  blood  ii 

tained  bj  oneani  of  artifieid  retpiratkm,  the  gomiHii>  of 

is  found  to  be  u  compkteljr  destroyed,.  »  if  tfaoheid  had  been 

actually  neraoTcd. 
Biitil  thebraio     Under  these  drcDimtaficet«   if  tbo  arti6cial  aei^ntioB  h 
Kc<nrcrf.        j^^  „p  q„|j|  y^^  effects  of  the  poison  cease,  as  file  aniiital 
recovers  his  sensibility,  so  does  lie  also  recover  tbe  power  c€ 
generating  heat ;  but  it  is  not  till  tbe  nerrotis  enei^  it  oom- 
pleteiy  restored,  that  beat  is  prodnoed  ia  soffieient  qoantitj  to 
coooteract  tbe  cold  of  the  surrounding  atmosphere*. 
Id  such  cirw         In  the  experiments  fbnuerly  detniled',  as  well  as  ia  those 
cutmtanccsthc  JQst  mentioned,  I  observed  that  the  blood  underwent  the  oiual 
chaaget  from  alteration  of 'colour  in  the  two  systems  of  capillary  veMela^ 
artificial  rcspi-  while  caibunic  acid  was  evolved  from  the  longs  at  each  expini* 
uivaL  ^"^Mi ;  and  hence  I  was  lead  to  believe,  that  the  respirsfoiy 

fvmctioD  was  performed  nearly  as  under  ordioary  dfcam* 
statices,  and  that  the  usual  chemical  changes  were  prochseed 
OB  the  biood.  It  appeared,  however,  desirable  to  obtain  soma 
siore  accurate  knowledge  on  this  point,  and^  f  have,  therefore, 
instituted  a  series  of  experiooenti,  for  the  purpose  of  asoeitaia* 
ing  the  relative  quantities  of  air  consumed  in  breathing,  by 
animals  in  a  natural  state,  and  by  animals  in  which  the  brain 
has  ceased  to  perform  its  office,  and  I  now  have  the  honour  of 
.ooramunicating  an  account  of  these  experiments- to  thb  society. 
It  has  been  bhewn,  by  Messrs.  Allen  and  Pepys,  first,t  that 
every  cubic  inch  of  carboiTic  acid  requires  exactly  ■  cubic  inch 
o(  oxygen  gas  for  its  formation ;  secondly,!  that  when  respi- 
ratiou  is  performed  by  a  warm-blooded  animal  in  attnospheric 
air,  the  aaote  remains  unaltered,  and  the  carbonic  acad  exact!/ 
equals,  volume  for  volume,  tbe  ox>'gen  gas,  which  disappears. 
The  watery  There  is,  therefore,  reasoci  to  believe,  that  the  watery  vapour 

vapour  which   ^^ich  escapes  with  the  air  in  expiration,  is  not  formed  from 
wcapc*  in  res-  '  * 

piration,  is  not  the  union  of  hydrogen  with  oxygen  in  the  luags,  but  that  it  is 

fom^  dorinf 

tbe  procrw,         *  l^c  poison  employed  in  this  experiment  should  be  the  essential  oil 

of  almonda,  or  some  other,  tlie  effects  of  vhieh  apeedlly  subside.    If 

tbe  woorara  is  employed,  so  long  a  time  elapses  before  the  poison 

ceases  to  exert  its  inntcncr,  that  it  becomes  necessary  that  the  experh 

roeiit  should  be  made  in  a  high  temperature,  otherwise  the  greatton  of 

heat  vkhich  takes  {ilace,  is  snthcient  to  prevent  recovery. 

t  Phil.Trans.l807,Par;II. 

I  Phil.  Trans.  1(508,  Purt  II.    Ibid.  1809,  Part  II. 
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eihiled  from  rhe  mucoas  membrsne  of  ibe  moulli  aod  pha- 
rjrax,  teiemblitig  ilie  watery  exhnlation  wliich  takes  place 
from  ihe  peiiionKum,  or  any  oiber  imernnl  surfiice  when  ex- 
pated  ;  and  tliis  concIu<iiun  appears  to  b«  fully  coiiSrmed  by 
the  experiment*  of  M.  Mageitdle,  lari^ly  cooiinumcated  to  [lie 
NaitonaJ  Ituiiiute  of  Parii. 

Tbece  circumitaocei  are  of  importance  In  the  present  com-  ei,a„g„  in  the 
maniCMtion,  which  lliey  render  more  •imple,  ai  ihey  show,  that  "if  ''^m  rei- 
in  order  tooscerisin  the  changei  prodQced  on  the  ait  in  respirj-  [^^  .u'duffd 
tion,   it  ii  only  necesiary  to  find  ihe  <]ua[ility   of  carbonic  acid  from  tli'  onr- 
given  oo[  from  the  long).     This  becomes  an  eiiici  ""easure  of  ?"J^  J^j_ 
lb«  otygen  consumed,  and  the  azote  of  the  air  and  the  watery 
vapour  expired,  need  not  be  taken  into  iheaccounl. 

Forthe  purpose  of  ex:i[niiiing  (he  changci  produced  on  ilie 
air,  by  nninuU  hrealhiiig  under  the  different  circumstance* 
ibovementioDed,  I  contrived  iheapparalui,  wfaicb  it  represented 
in  Ihe  aanexcd  Plate.     Plate  VI.  F>g.  I . 


of  tilt  Apparatus. 

wiiicb  is  a  circular  groove  ^  of  an  Apparatu. 


Desmpi'm 

A,  h  a  wooden  Hand  in 
inch  ia  deplb,  and  ibe  same  in  width. 

B.  Is  a  bell-glass,  ibe  lim  "f  which  li  received  in  the  circular 
groove  of  the  wooden  sland.  Ia  the  upper  pan  of  the  bell- 
glass  is  an  opening,  admitting  a  lube  connected  with  the  blad- 
der C. 

D.  Is  a  bottle  of  claitic  gum,  having  a  bras*  •top-cock  E 
connected  with  it. 

F.  Is  a  silver  tube,  of  which  one  end  is  adapted  to  receive 
the  tube  of  the  itop-cock  £,  while  the  other  eittcmity.  making 
aright  angle  with  the  Te><t  of  Ibe  lube,  pnites  through  a  bole 
in  the  wooden  aland,  and  projects  into  the  cavity  of  ihe  bell- 
glau,  where  it  taakes  a  second  lurn,  also  at  a  right  angle,  and 
become*  of  a  smaller  diaiucier.  In  the  upright  part  of  the 
lube  is  an  opening  G. 

The  tube*  are  made  pietfecily  air>tigbt,  wbcrff  connected 
with  each  other,  and  wiib  the  real  of  the  apparatus,  and  ths 
circular  groove  is  611ed  with  qnickiilver. 

Tbe\apacil]r  of  tlia  bell-glass,  alluwance  being  mado  for 
ihc  rim.  which  ii  received  in  llie  groove  with  ibe  iiuicksilvet, 
ia  found  lo  be  502  cubic  inches.    The  capacity  of  the  gum- 

Voi,.XXXIV.— No.  158.  P  boiU* 


bofUe  is  52  cobic  tncbet,  and  in  the  calculiliont  «Aer  tbs  «x- 
perimentf.  two  cobic  indiM  hane  b«n  xllDved  for  ihe  air  con- 
tained in  the  diffrrcDt  Tub«,  and  for  ihc  intall  rvmaiiH  of  ail 
in  ihe  Madder  after  being  nrady  emptied  bj-  preuure. 


I 


Ani&cuX  rt>- 
piratittn  coD' 
ducitd  after 

vterc   dcttro}'* 


Mode  of  ttiing  ihe  Appnfotut. 

In  ordif  to  asceriain  the  quantity  of  air  consnmed  under 
ordinary  circiiDiisUince*,  ibo  animal  wai  placed  on  the  itsnd 
under  tbe  bell-glas<,  the  bladder  being  emptied  bj  presiiirv,' 
AiiA  the  ^m-baiik  being  distended  with  BimtKpheric  air. 
During  the  eupcrimeni,  by  piereiiig  occasionally  on  the  gam- 
bottle,  the  aii  was  forced  from  it  into  the  bell-i;lau.  On  re- 
moving the  pressure,  the  gum-biitile  becanie  filled  by  its  own 
elasticity  with  air  fium  the  belUgbsi.  Thus  the  sir  «rai  kept 
in  a  Mate  of  agitation,  and  the  dilaiation  of  tbo  bladder  pre. 
vented  the  air  being  forced  ibrough  (he  quicknilver  under  Iha 
edge  of  the  bell-glasv  At  the  end  of  the  experiment,  the 
gum-boitte  waacunipleiely  emptied  by  prestuie,  and  allowed 
to  be  again  tilled  with  air  from  the  bcll-glast :  this  ww  repealed 
two  or  three  limu,  and  (he air  in  (be  b  Jiiie  vas  ihen  preferred 
for  ex3miaa:ii.n.  The  priipuriion  of  carb'mic  ACkA  bdng  nl- 
cenaiiied,  and  the  capacities  ol  ihe  diirerent  parn  of  Ihe  appa- 
ralUR)  and  die  space  occipiec"  by  the  anioul  being  known,  the 
loial  qiuntily  of  carbonic  >icid  fomied,  and  cousefjaeallj' of 
oxigcn  cunsumed,  was  caiily  efiiniaied. 

When  (lie  eiperimct>t  wa-i  made  un  an  animal  in  whom 
rhe  functiona  of  (be  brain  were  destroyed,  and  in  whoni,  there- 
fore, voluntary  respiration  had  Ceased,  ilic  narrow  eslremity 
of  (he  lube  wai  inserted  into  an  aiiiticial  opBiiIi^  in  the  tra- 
chea, and  the  animal  being  placed  under  the  bell-glau,  the 
lungs  were  inflated  at  regular  interval*,  by  meant  of  pressure 
made  on  the  gam-bot(le.  Tlie  (ube  being  smaller  than  the 
trachea,  (he  greater  partion  of  the  air  in  expiration  escaped  bj 
the  side  ol  the  lube  into  the  general  cavity  of  tbo  bell-glass, 
while  the  gurri^botiie  filled  itself  by  tti  own  elasticity  with 
air  ihrougb  iba  opening  G.  At  (lie  end  of  the  experimeni, 
a  portion  of  air  wan  presei-ved  for  exaiuioaiion,  and  ibe  qnan- 
fiiy  of  cKrboDic  acid  was  estimated  in  Ibe  way  already  de- 
scribed. 
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■  Ilr  Hilinlh  «nplo)«d  in  these  experira«ntB-  were  of  Ae  Th*  »ir  t..- 

■meipecies,  and  iieafly  iif  thcame  s  *e.     Attention  to  thege"!"^^  of*p^ 
i  tircamstancef  waajuJgeii  nect-isary.  thai  ihe  reiults  might  be»h  om  met' 
01  concla'ive  B»  poMible.      The  chemical  examinaiioo  of  the  "T' 
ait  was  made  hy  agiiaiing   ii  in  a  |;raduated  measure  over 
'^oickiilver.   with  a   waiery  solatton  of  potash.      My  friend, 
Mt.  Braiide,  gave  me  his  assistance  in  this   pat!    of  tht^  pteteni 
invesiigaiion,  as  he  had  done  on  many  former  occasions.     It 
Will  be  observed,  that   in  esiimatiog   the  proportion  of  cur- 
banic  acid,  ao  allowance  has  been  made  for  that  contained  in 
the  aimoiphoricair  J  tirit,  because  the  quantity  is  m>  small  that 
tte  omitsioQ  can  occasion  uo  material  error  ;  and  tecondly, 
/  becaxiM  the  object  ii   to  ascertain,  not  so,  niucQ  the  absolute, 
I  ■( the  relaiive.quantiiies  of  caibonic  acid  evolved  by  animals 
^  breathing  under  difierenl  circumsiJnces, 

The  experiments  which  I  shall  fint  notice,  were  made  on 
^  tlie  retpir^iioo  of  aoimali  in  a  natural  siaie, 

ExpfrimtiU  I.     Thermometer  65",  batometernol  noted.         SvptrimMU  1. 
A  young  tabbit  was  allowed  to  remain  under  the  *»ll-glaM  ^^,„,'o„' 
r  Airing  thirty    minutes.     The   respired   air  at  the  end  of  ibit  fat  ihiny  wi. 
time  was  found  to  contain  ^  of  carbonic  acid.  •umr'i'itaiM 

It  was  ascertained,  thai  the  rabbit  occupied  the  space  of  50  ^  cubic 
....  iMhn  ot  oii- 

cubic  inches.  ,«p«l»«r. 

The  capacity  of  the  bell-glass  =  S03  cubic  inches. 
That  of  the  gum  bottle  33  cubic  inches. 
The  air  in  the  tubea  and  bladder  =  two  cubic  incfaei. 


Then- 


SOS  +  58  +  3  —  SI 


Me 


=  25-3. 


The  t«bbtt,  therefore,  in  thirty  minutes  gave  out  25-3  cubic 
P  inches  of  carboiiic  acid,  and  consumed  the  same  quantity  of 
I  nigen  gas,  which  ii  aUhe  rate  of  50  6  in  an  hout. 

Etp  2-  Thermometer  65  .  barometer  30  I  Inches.  Eip.  a. 

A  somewhat  smaller  rabbit  was  allowed  to  remain   under  *■'"''"  " 

■  ^,  .      .  .  'be  rue  of  W 

I  ,d>e  bell-glass  durmt:  30  minaies.     The  respired  air  contained  cu|^cin'->-.«». 
■  of  carbonic  scid,     The  animal  occupied  (he  space  of  48 


1 
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The  carbonic  acid  evolved  wai,  iherefore,  equal  to  2S-22  cubic 
incbe*  in  half  an  hour,  whicb  it  at  ihe  rate  of  56  44  cubi«  - 
inchet  in  an  hour. 

Exp  3.  Thermometer 64 \  barometer 302  inches, 
A  young  rabbit,  occupying  the  ipnce  of  46  cubic  inchei,  waa 
allowed  to  romsin  under   the  bell-glass  during  the  *ama   pe- 
riod as  In  the  two  former  insiaucci.   The  respired  air  contatatd 
^t,  of  carbonic  acid. 

soa  +  ss  +  a~is         sat 
="   —  =.  a8-23. 

IB  18 

The  TMuIti  of  this  were,  iberefore,  precisely  the  same  at  ihow 
of  the  Uit  enperiment. 

TliesecaperimeniB  were  made  with  great  care.  The  ani- 
mals did  not  appeal  to  suffer  any  lnconveuience  from  their 
confinement,  and  iheir  temperature  was  unaltered. 

The  nest  order  of  experiment!  were  made  fur  the  purpow 
of  a$c<^riaimng  the  quaniiiy  of  air  consumed  by  animala,  tn 
which  the  citculatiun  of  tlie  blood  was  kept  op  by  mcani  of 
artiliciiil  respirdtion,  after  the  brain  had  ceaKd  to  perfurm  iti 
functions. 

Erp    4.  Thermometer  65°,  barometer  not  noted. 

,-      Having  procured  two  rabbits  of  Ihe  same  siz«  and  colour, 

I  divided  the  spinal  marrow  iu  the   upper  patt  of  ibc   neck  of 

'tineof  ihrm.     An  opening  was  made  in  the  trarhea,   and   the 

lungs  were  inflated  at  lirhi  by  meanii  <>t'  a  amull  pair  of  bcllowa, 

,^  I'wo  ligature*  were  pasKd  round  the  neck,  one  in   the  upper, 

11  and  ihu  other  in  (he  lower  pan  beliimi  ihe  trachea.      The   liga- 

'r  lure*  were  drawn  light,  iucluJing  every  tiling  but  the  ttacbcia  j 

and  itie  oerTei,  vessels,  anil  other  soft  pans  beiwecn   them 

were  divide.!  with  a  bistoury.     Eight  minutes  after  the  diviiioQ 

u{  the  spinal  marrow,    the   thermometer   in    the   rectum   bad 

auuktotf?        The  animal  was  pl.iccd   under  a   bell-glai^,  iuul 

the  lungs    were    iiifl^iud  by    pressing  on  ihe  gum-boltle  about 

fifty  times  in  a  minute.    When  ibis  prote&s  h.id  been  coiiiiDued 

for  ihirty  miiiOiVM.^i  purlion  of  ait  was  preserved    for   eaamint- 

tion.     The  heart  waa  loundacimg   regularly,   but  slowly,   tb« 

thirtmomeier  in  the  rectum  li^id  fallen  to  gO". 

The  btcond  rabbit  was  killed  by  dividing  tb«  spinal  marrow 
■bout  tbe  soRM  lime  when  the  experiment  waa  btguo  on   the 

firtt 
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finl  tsbbil.     ^log  in  ihe  uiiie  lempeialure,  ihe  time   vas 

noted  wb^n  Itie  tbermoEacier  in  the  reclum  limi  frillen  to  g7°, 
-  end  it  wji  placed  under  another  bdl-glaiii,  ihai  it  might  be  ai 
",  nearly  MpoisiWe  tuidtr  ibe  same  circumstances  with  the  first 

tabbii,     Ai  ilie  end   uf  30  minutes,  ilie  tbcrrnumeler  in  tbe 

r:cium  bad  fdllen  from  97  lo  yi*. 

The  air  respited  bv  the  first  rabbit  coataiiied  ^  of  carbonic 
,  Kid,     Tbe  bulk  of  tbe  rabbit  was  found  =  90  cubic  iocbei. 
>-  scs  +  sa  +  s  —  so         S06 

— =    —  =  30  24. 

2024  cubic  incbes  of  carbonic  acid  were,  therefore,  extricated 
in  30  ininates,  which  is  at  tbe  rate  of  40'48  cubic  iochei  in 
.  an  hour. 

The  carbonic  acid  given  out  in  the  same  (pace  of  time  waa 
less  than  in  the  forinec  experiinenli ;  but  it  ii  to  be  obteived, 
firgt,  that  in  contequence  of  ibe  ligaturci  ibe  extent  ol  the 
circulation  wai  diminished;  secondly,  that  in  ibis  instancs 
one  of  Ihe  ligatures  accidentally  tlipped.  nnd  an  ounce  of  blood 
Wat  loit  in  ibe  beginning  of  the  experiment. 

As  it  was  desirable  to  avoid  any  circumsiancei,  which  might 
occasion  a  difference  in  the  retulti,  in  the  labsequent  experi- 
ments I  employed  animal),  which  bad  been  inoculated  with 
the  polion  of  woorata,  or  the  eatemial  oil  of  almonds  ;  by 
which  means,  while  the  functions  of  the  br^in  were  compleicly 
destroyed,  ihe  (vteni  of  tbe  circulation  was  nndim  in  Jibed,  and 
all  cbaoce  of  accidental  bsmorrhage  w.is  avoided. 

Exp.  i.  I'hermomeier  tii°,  baromeier  39*8  iochei  Exp.  5. 

Two   rabbits   were  piocuted,  each   occupying  the  ■P''«of  ,,h°j(",J^ 
45  cubic  inches.     They  were  bolb  inoculaied  wiib  the  woo- kulnl  vUh       \ 

»"  !»■«"'■  ^  rr.";,i™*| 

Ibc  first  rabbit  was  apparently  dead  in  nine  minutes  after  of  ongcn,  bv  1 
the  application   of  ibe  poisut. ;  but  the   heart   continued  to  a^L  '"'fi"*'  '«P'-  J 
Tbe  lungs  were  mflaied  fot  about  two  minulet,  by  mejn&  of  a  of  ihprn.  was 
pair  of  bellows,  when  the  thermometer  in  ibc   rectum  was  ""'  ■»'"^l>  l*M  1 

tnit  IB  tba       ' 
*  In  latainring  tht  heal  of  ibc  raccuni  in  lime  ■Tpcrioicnli.wc  !• 
luccmry  that  the  llKimomeicr  ihould  ilwaji  tw  iniioduinl  10  rurtly  I 

■he  ume  <li>ii0»  Iiom  ibe  eiEariui  pun, ot tier* i>e  no  puiitiv*  coucli 
twa  can  be  drawn  rcLaiivc  10  tUt  iuu  of  he4I,  it  tlif  mor*  inlfru 
putt  rcuin  ihtir  beat  longer  tbui  the  niparfvial. 
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aiher,  which    obseived  to  stand  at  QS".    The  animal  wai  placed  under  ibe 

""'  ""}  "'^  bell-glass,  aud  ariifictal  rMpiratian  was  produced  by  meani  of 

pTB<isari!  on  ihe  garcfbottl«,  as  in  llie  bit  experiment.     At  tb« 

end  of  30  minute*,  a  poriioa  of  air  wis  preserved  for  i;x«ni- 

t  nation.     Tbe  iherniometef  in  the  reeium  had  fallen  lofll'. 

tb«  heart  tiill  acted  with  regubniy  and  girengih. 
The  secoDd  rabbit  died  in  a  few  rainu'es  after  the  inoenla- 
lion.     The  time  was  noled  when  Ihe  thermomt-ier  in  the  rec- 
tarn  bad  fallen  (o  gs",  and  be  was  placed  under  a  bell-glau. 
At  the  end  of  30  miiiLiief,  the  tbermo meter  in  Ibe  rectom 
bad  fallen  1093". 
The  air  respired  by  tbe  first  rabbit  contained  -^  of  carbonic 
aoid. 
SM+sa  +  s—is '      fii 
-  ■  =   —  =  2SSS  cnbic  inches  of  carbonic 


which  ii  at  the  rate  of  SVI  cuUc 


Ezp,  6.  R(pc- 
like  nice  I. 


acid  evolred  in  30 
hiche*  in  an  hoor. 

Exp.  6.  Thefmomeler  60",  barometer  30-1  inchet. 

Two  rabbits,  tach  occupying  the  spaca  of  48  cnbic  inches, 
were  inoeulnted  wilh  woorara. 

In  one  of  llieic,  when  apparently  dead,  the  circulaiioD  was 
kept  up  by  means  of  artificial  respiration.  He  wa£  placed  in 
tbe  apparatus  onder  tbe  bell-glass,  and  the  lungs  were  inflated 
from  50106O  liniesin  a  niintilQ.  At  this  time  tbe  thermo- 
meter in  the  rectum  stood  at  Q7 '.  At  the  end  of  35  minuiei. 
a  portion  of  air  wat  preserved  for  examioation.  Tbe  ther- 
mometer bad  DOW  fallen  to  gO\  The  heart  wu  (till  acting 
regularly. 

Tbe  second  rabbit  was  allowed  to  tie  dead.  Wheo  tbe  tber- 
momeier  in  the  rectum  had  fallen  to  Q7  ,  he  wis  placed  uitder 
anctber  bell-glass.  At  the  end  of  35  minutes,  the  thermo- 
meter liad  fallen  to  90  3. 

Tbe  air  respired  by  tbe  firtt  rabbit  contained  y,.  of  carbonic 

iOS  +  2  +  S2  —  *8  SOI  • 

— -  -  ■ — ■ — —   =    —  =  3175  cubic  inches  of  carbonic 
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Theexpeciment  was  repeated  on  n  rabbit,  wbich  had  been 
nocijU'ed  wiih  thp  c»enlial  oil  of  almonds,  Vhen  be  wai 
laced  under  tlic  bell-glasB.  ihe  iliermomerer  in  th< 

1(96".     In  a  few  minutes  he  gave  signs  of  Beniibilily, 

P#iid  made  eitoris  to  breaihe ;  bat  at  ihese  efforts  were  al  long 

htervnl),  the  arlificial   respiration  was  conlinued.     In  half  an 

r  he  breathed  spontaneously  4u  limes  in  a  minute.     The 

Ihermometer  in  the  rectum  bad  fallcB  to  90°. 

Tbe  air  being  examined,  was  found  lo  can^n -:'i  o(  cutba- 
nic  acid. 
The  rabbit  occupied  the  space  of  4?  cubic  Inches. 

«»  +  iS  +  a  — <T  509 

=  28275  cubic  inches  of  carbonic 
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•.Acid  evolved  in  3o  minutes,  which  is  at  theTaie  of  56-55  cubiii 

pDchfcsinan  hour. 

P  Tlie  animal  lay  as  if  in  a  state  of  profound  sleep.  At  the 
end  of  two  hours  and  twenty  minutes,  from  the  time  of  ihe 
poison  being  applied,  the  thermometer  in  the  rectum  had  fallen 
to  ;9',  and  he  was  again  apparently  dead;  but  (he  heart  still 
continued  acting,  though  feebly,  and  its  action  Was  kept  up  for 
30  mintites  longer  by  means  of  artificial  breathing,  when  the 
thermometer  had  fallen  to  76.  The  carbonic  acid  evolved 
during  ihete  last  30  mioutei,  amootiied  10  nearly  13  cubic 

From  the  precautions  with  which  these  etperimentt  were 
made,  I  am  induced  to  hope  that  there  can  be  no  material 
error  in  their  results.  They  appear  to  warrant  the  conclusion, 
that  in  an  animal  in  which  the  brain  has  ceased  to  e&orcite  its 
functions,  although  respiration  continues  to  be  performed,  and 
ptbe  circulation  of  the  blood  is  kept  up  10  the  natural  standard, 
■Ithougb  the  usual  changes  in  the  sensible  qualities  of  the 
e  place  in  ihe  two  capillary  syiiems,  and  tlie  same 
luaotity  of  carbonic  acid  is  formed  as  under  ordinary  circum- 
:io  heat  is  generated,  and  (in  consequence  of  the  cold 
r  thrown  into  the  lungs)  the  anioial  cooli  more  rspidlf  than 
which  is  ecioally  dead. 

;  is  a  circumstance  deserving  of  notice,  that  so  large  a 
mantiiy  of  air  should  be  consumed   by  the  blood   paisitig 
)ugh  the  lungs,  when  the  functions  of  ibe  bta'io,  and  ihuie 
^rf  the  organs  dependant  on  it,  an>  suspended.     Perhaps  it  it 
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nol  uareatooablc  (o  suppow,  that  bj  ptmainK  ihU  lini 
iTitlgalion  we  may  be  enabled  lo  iniTc  at  lonie  n 
knowledge  teipecting  llie  nature  of  respir.itiun,  and  tfae  por- 
poics  which  ii  antwert  in  the  animal  economy.  It  would bov- 
everbe  foreign  to  iheplaii  of  ihc  present  com  muni  cation  lo 
etiler  into  any  ipeculalion)  on  ibis  subject,  and  I  shall,  tbere- 
fore,  only  remark,  ihji  the  influence  of  tbe  nerroiM  sysiem 
doei  not  appear  to  be  necessary  lo  the  ptoduciitm  of  tbe  elw- 
tnical  changes,  wliich  the  blood  oadcrgoei  in  conaequence  of 
eipoinre  to  (he  air  in  the  lungs". 

The 

*Tli(  eooclasioo  is  dirftly  contrary  to  thai  deduced  by  M. 
Dopnytra n,  rfom  ■  sfrit-i  of  CLirio<»  expenment',  made  iritii  >  view  to 
,  Mcerliin  Hie  cfTecti  uliich  follow  ibe  dirisioo  of  Ihc  oeira  of  Ihr 
pairafmn,  and  it  ii  an  obji'ct  of  atone  importiDrc  in  ilic  Inaent 
luTi-stiualion,  lu  aicrrtain  lu  wlial  luaoner  llic  appartnttj  iqipoahc 
fjeli,  ubierr^d  by  M.  Dupujtrrn  and  my  self,  are  to  be  rrcoaciled 
oith  «nch  olhtr. 

ItsruobtPrrcdbythis  phy>iolaglit,that  in  an  animal,  in  wbich  bodi 
the  ncrvci  of  Uti'  par  vaijmu  are  divided,  Ibc  blood  retoned  rrun  flic 
lungi  baa  ■  d^ikrr  colour  than  natural,  and  tliBi  tbe  aniatali,  on  ohom 
tbi«  opemtion  ii  pcifurmFd,  die  sooner  or  Uier  Kilb  syniplonn  of 
aiphyaia,  nolwiUutunding  tbc  air  continues  Id  enter  the  lirngt;  and 
bencp  he  conclndet,  Ihal  the  cbani;Fa  which  are  prodoccd  on  the  blood 
in  reipiralion  arc  not  the  result  nf  a  mere  chemical  prneeu,  but  arc 
dependent  on  llic  nervouK  influence, -and  rea-e  toiakcplacewbnitlie 
commniucaiion  iKlMecu  tbe  luu|p  and  the  brain  iadntrojtd. 

M.  Pioveural,  in  protecnliag  tbis  inquiry,  ajiceitaincd  Iliat  tJie 
animals  snltfected  lo  tliii  cxptnuent  give  uiit  less  catlionrc  afid  liisii 

M.  BIninrillp  obscrfcJ,  t^iat  the  frcqUciicy  of  tlie  in4>iratiDiii  it 
mnrh  diminhrhed  j  and  tVl.Dninas  rntured  Itie  tcarlct  colnur  of  tbi^ 
arterial  blvod  by  artrficj^jr  indatiDK  tUe  turn;*,  and  from  these  and 
otbcc  cireumaiaiieei,  he  Uai  arriKilal  couclusioiis  very  didcreui  fiDm 
lIjiM<-ui'  M.  Unpujlrtli. 

My  oituflU.tnatioiia  exactly  carrrspunil  wiUi  Iboie  of  MM.  Diuiia^ 
nnd  BlainTtlle.  After  the  nciTcs  of  the  par  vaeuni  arc  divided,  a  leu 
i|iuuitily  of  cnrbonic  acid  U  evolied,  the  iiiFpiraliDns  are  much 
diminiibcd  in  frequency,  and  ihe  blood  in  tlte  aitcriei  cf  Tbe  feneral 
lystcn  ataumes  ■  darker  liue ;  bill  it*  nMoral  eoltMr  imy  be  reatored 
by  ariificudly  inflating  Utelai<p,siiu  to  furnish  a  greater  mpply  nf  au- 
ti  the  hlooil  circulating  Ihrongli  Ihrnt. 

We  nay  tuppow,  Ibal.  on  lliedirtUouof  these  odresi  Ibe  aegsibili^ 


ANIMAL  HRAT.  fiOi) 

The  facts  now^  at  well  ai  those  formerly  addocedi  go  far  The  tempcrm- 
towards  proving,  that  the  temperature  of  warm-blooded  ani-  JJ^^edT^' 
mals  is  coosiderabl/  under  the  influence  of  the  nervous  system  ;  mali  it  con- 
but  what  is  the  nature  of  the  connection  between  them  ?  '****"f*?^'°?"' 

encod  by  thf 

whether  is  the  brain  directly  or  indirectly  necessary  to  the  nervoat 
production  of  beat  ?  these  are  questions  to  which  no  answers  >y>t«>^  S 
can  be  given j  except  such  as  are  purely  b)  pothetical.     At 
present  we  must  be  content  with  the  knowledge  of  the  insulated 
fact :  future  observations  may,  perhaps^  enable  us  to  refer  it  to 
some  more  general  principle. 

We  have  evidence,  that,  when  the  brain  ceases  to  exercise  but  the  beat  it, 
its  functions,  although  those  of  the  heart  and  lungs  continue  "onnert^* 
to  be  performed,  the  animal  loses  the  power  of  generating  with  retptn- 
beat.    It  would,  however,   be  absurd  to  aigue  from  this  fact,  ^^^^' 
that  the  chemical  changes  of  the  blood  in  the  lungs  are  in  no 
way  necessary  to  the  production  of  beat,  since  we  know  of  no 
instance  in  which  it  continties  to  take  place  afier  respiration  has 


It  must  be  owned,  that  tliis  part  of  physiology  still  presents 
•D  ample  field  for  investigation.  • 

Of  opinions  sanctioned  by  the  names  of  Black,  Laplace, 
Lavoisier,  and  Crawford,  it  is  proper  to  speak  with  caution 
ttid  respect,  but  without  trespassing  on  these  feelings,  I  noay 
be  allowed  to  say,  that  it  does  not  appear  to  me  that  any  of 
the  theories  hitherto  proposed  afford  a  very  satisfactory  expla- 
nation of  the  source  of  animal  heat. 

Where  so  many  and  such  various  chemical  processes  are  Cm  any  one 
going  on,  as  in  the  living  body,  are  we  justified  in  selecting  any  fJjJ'bt^ieCt- 
onc  of  these  for  the  purpose  of  explaining  the  production  of  cd  atihecune 
heat?  ofthehtat? 

To  the  origitsal  theory  of  Dr.  Black,  ther^  is  this  unan- 
swerable objection,  that  the  temperature  of  the  lungs  is  not 
greater  than  that  of  the  rest  of  the  system.  To  this  objection, 
the  ingenious  and  beauiiful  theory  of  Dr.  Crawford  is  not 
open }  but  still  it  is  founded  on  the  same  basis  with  that  of 

Dr. 

of  tbc  luBgs  it  either  extremely  impaired,  or  altogether  destroyed,  so 
tlmt  tbc  animal  d<ies  not  feel  tlie  same  desire  to  draw  in  fresh  air :  in    . 
consequence  his  mspiratioNS  become  Icm  Ireqneat  than  naliiFal,  and 
hence  arise  the  phestmiena  prodaced  by  tbisopeiation. 


Dr.  Black,   "ibe  cocivenion  of  oxygcD  into   cnrbonic  Bci<]|| 
Hie  lung*,"  Slid   hence   it  appeam  to   be  ditficuti   lo  t 
either  of  ihem  with  ihe  results  of  the  eiperituen(»  wbicb  i 
beta  rebiMl. 
Some  obJK-  1,  t„,j._  pcrhnps,  be  urged,  that  as  in   these  expeiin 

Hi.  BfCreiiuns  had  neatly,  if  not  cniirtly  cea*ed,   ii  is  probable  1 

the  oitier  change),    whicii   lake  place  in  ihe  ctfWiaty   ve<96 
had  ce;ite[|  altn,  and  that  although  the  action  of  the  air  oa  tbt 
blotxl  might  have   been  the  same  as   under  ordinary  circum- 
stances, there   might  not  have  been  the  same  alleraliott  in  tti« 
specific  heat  of  this  fluid,   as  it  flowed  rron  ihe  arieriea  inAd 
the  veins.     But,  on  ihii  supposition,  if  ibe  tbrar;  of  Dr   CraM 
ford  be  admitted  as  correct,   ihere   must  have  been  a  graduM 
but  en'jrmous  accumubiimi  of  laient  heal  io  the  blood,   wbidH 
we  cannot   suppose  to  h.nre   lakeu  pidce  without   ir*  nation 
having   been   entirely   altered.       If  the  blood   undergoe»  the 
usual  change  in  the  capillary  system   of  the  pulmonarj,  it  ii 
probable  thdt  ir  must  undergo  the  usual  change  in   the  capil- 
lary system  of  the  greater  circulation  alio,  since  ibeie  cbannl 
■  ara  obviously    depeiidenl   on   and    connected    with    eachoibef. 

The  blood  in    the  arria  and    pulmonary    veins    was   no!  IIHMU 
florid,    and   that    in  tJie  vena  cava   and   pulmonary  aner;  VIM 
not  less    dsi  k-coloured  than    under  orJinary    circumiiiiiocMA 
We  may,  moreover,  r<^ii>ark,  ihai  the  most  copious  tecrctitutt  ' 
in  tlle  whule  liody  are  tho'c  of  the    in«:niir>ie  pei^piration  from 
the  skin,    and   of  (he     watery    vapour   (rom    the  momh   and    | 
fiiucw,  and  Ihe  effect  of  ihese  mu>t  be  iq  Jn*er  raiher  than  |o 
nise  the  animal  leinjieralure     Under  uiher  circumMaoces,  also, 
the  diminution  of  the  secrelioi's  is  not  ul)>eMed  lu  be  attended 
with  a  dimmuiion  ol  Jiepi      O"  ihv  coiitiaij,  m  ihe  hot  61  of 
a  ferer,   uhen  the  icaiiiy  ilaik-ruloun-il  uiine.  drj 
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r  thii  porpose,  were  iiecetaarily  made  oo  blood  out  of  the 

iy,  aod  «(  reft.    Now,  yriita  blood  is  taken  from  tbe  vesiels^ 

Immediately  uodergoea  a  remarkable  cbemical  change,  lepa- 

ting  into  a  solid  and  a  flaid  part.    This  separation  is  not 

mpletefor  some  time  j  but  whoever  takes  tbe  pains  to  make 

laervations  oo  the  subject^  can  hardly  doabt  that  it  begins  to 

ke  place  immediately  on  the  biood  being  drawn.     Can  ezpe- 

neoil  on  tbe  blood,  under  these  circumstances,  lead  to  any 

ry  satisfactory  conclusions,  respecting  the  ipectfic  heat  of 

xxl  qrcolating  in   the  vessels  of  the  body  ?    1  he  diluting 

B  Mood  with  large  quantities  of  water,  as  proposed  by  Dr. 

"awibrdj  does  not  altogether  remove  the  objection,  for  this 

\j  letards,  it  does  not  prevent  coagulation,  and  some  time 

astt  at  any  rate,  ehipse,  while  the  blood  is  flowing  and  the 

antity-  is  being  measured,  during  which  the  separation  of  its 

lid  and  flaid  parti  will  have  begun  to  take  place. 

Mora  might  be  said  on  this  subject  |  but  I  feel  ansioos  to  Gen^rcflce' 

Did*  as  moch  as  possible,  controversial  discussion.    It  is  my  *^^*^ 

ab  not  to  advance  opinions,  but  simply  to  state  some  facts, 

bich  I  have  met  with  in  the  course  of  my  physiological  in- 

itigations.    These  facts^  I  am  willing  (o  hope,  poisess  son;ie 

loe  I  and  they  may,  perhaps,  lead  to  the  developeroent  of  other 

:ts  of  much  greater  importance.      Physiology  is  yet  in  its 

Unt  state.     It  embraces  a  great  number  and  variety  of  phe- 

mena,  and  of  these  it  is  very  difficult  to  obtain  an  accurate 

d  satisfactory  knowledge  ;  but  it  is  not  unreasonable  to  ex- 

ct,  that  by  the  successive  labours  of  individuals,  and  the 

thfol  register  of  their  observations,  it  may  at  last  be  enabled 

assume  the  form  of  a  more  perfect  science. 


•wr^ 


XII. 

bsiraci  of  a  Memoir  upon  the  Origin  and  Generation  of  the 
Electric  Power,  whether  by  means  of  Friction,  or  in  the  Pile 
of  Volta.    By  J,  P.  Dbssaiones*. 

HAVE  tbe  honour  to  offer  to  the  dass^  some  enquiries 
into  the  origin  and  generation  of  electricity  by  friction, 

•  Read  bates  the  Frsnch  lostitiils,  Sept.  1»,  481 1 .  - 
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Mwell  Bi  in  the   pile  of  Volia.     This  subjett  moft  nalariUj 

create  a  lively  ioteresl  among   ilie  learned  of  Europe, « 

occupied  iin   the  iKscovery  of  the  celebriiled  Volla  j  and  I  ti 

thai  mv  texl  for  the  progress  of  scienci'.  will  rcct 

tion   from   mf  attention   lo  this  object.     Tlie  exietil  of  tn} 

»e)irc1)ea  will   not  allow  of  Ibeir   being  rcxd  wiiliin  the  I 

u^ufllly  allotied  for  that  purpose.     J  sliall,  therefor*,  place 

memoir  on   the   table,  and  confine  myself  to  ind;ca 

cipa]  results. 

Older  of  ex-       ^y  cnqDirret  are  divided  into  four  tactions  i  I  -  I  Cian 

nrnmcnu.       ths  electricity  of  idio-eleclric  bodies  by  friction, 

(riction— hv     Upon  wool ;  2.  and   of  the  same  bodies  by  simple  contact  n 

ooninri— «uil   mercury  i  3.  and  of  metali  by  friction  ;  and  4,  that  elecltK 

eontBri!"'        »hich  is   produced   by  the  contact  of  helcrogeneDUS  tnetsl^ 

the  pile  of  volla. 
Three  nppli-         Every  one  knows  that  idio-clcctric  bodies  pluuged  ic 

become  electiic  ;  but  it  has  been  hitherto  unknown  tbai  (I 
ircumstances  onder  which  ihey  come  out  of  the  mere 
without  any  electric  vJitue.  I  ahall  show  ihotc  circumstao^ 
but  it  will  be  useful  in  tbe  tjrst  place  to  distinguish  three  H 
t>{  immersion  in  meicory.  i.  A  brisk  immersion  in  the  nan 
of  a  blow;  2.  slow  immersion  j  3.  emeiiion,  which  ci 
in  plunging  a  body  in  mercury,  leaving  it  there  for  a  longer 
sliorter  time,  and  afterwards  wilhdrawlug  it  Irom  the  fl 
In  the  two  tirst  actioni,  the  entnnceand  the  taking  out  of  I 
body  from  ihc  mercury,  nre  successive,  and  without  any  it 
of  repose,  1  must  also  observe,  that  in  order  lo  removq 
suspicion  of  humidity,  I  have  alivnys  kept  those  bodies  uf 
which  I  operated,  in  a  bottle  of  caustic  fime,  out  of  whtcj 
look  liicm  for  each  experiment.  With  these  precautiona 
obtained  tbe  fullowiug  results  : 

1.  In  the  most  favourable  limes  for  eleciricity,  glass,  tolpfa 
amber,  and  sealing  wax,  ai  ihe  temperalore  of  10°. care  j 
electric  in  mercury  at  JO",  c.  by  any  of  the  three  Iminersioi 
neither  are  ihey  electric  in  any  of  ihe  lower  lomperatureg  Crd 
10°,  c.  10 — 18".  c,  provided  ibey  bo  cunsianily  a 
lemperalure  as  the  mercury.  Amber  begins  to  be  electric 
the  blow,  and  eten  by  'mmeision,  hI  10".  c.  j  lolpbai  i 
sealing  was  at  IS',  c. )  and  gists  at  30.  c.  butnoneof  lb 
becotae  ao  by  slow    immersion   at  any  degree  of  tcvperaiii) 


Gt»is,ia)pliur, 
amber,  ■ad 

imuimctscil  in 

eicbcr  clcctn- 
£et1  or  not, 
■ceording  tp 
Ibc  tcoipcra- 
lom  of  the 
badici  sod 
tlie  niercttry. 


BLKCTRTC   POWEB. 


oitut  be  taken  lo  leave  llieni  in  the  mercary  long  enoogh 
■duce  a  perfect  eqiiilibriuni  uf  ten) pe Future,  and  afierwardi 
aw  ihem  out  very  slow]]'.  The  !>Biiie  bodiet  cominuc  lo 
ne  electiic  by  the  blow,  or  by  ijiilik  iinnieiBiuii  Ut 
eraturei  luperior  to  the  dej^ice  at  wtiicli  ibeir  power 
s  (o  be   produced.     It  is  remitrked,  iieveiiliel«%  iliat  u> 

bodiei  aud  the   mercury  arrive  at    mucb  more  elevated 
Eraturet,   ibeir  electric   power  bccoiiiei  weak,  and  si  lad 
3t»n,ena  bybiink  immersion,  ai  6U°.  c.  and  lOO'^,  c. 
e  ma/,  thercf<  re,  establish  it  ai  a  prindple,  ihat  ilieie  four  GcMralrcHili. 
«    are  not   electrical  in   luercury,    «']>eii   ibey  are   of  tite 

ien>pcia;ure  with  ii,  and  care  ia  at  the  aame  time  laken 
no  mecluuical  pleasure  be  exerted,  except   tbac  of  the    - 
T  Meight   of  Ibe  fluid  upon  the  immerged  body  i  aiid  ihat 

in  the  ca»e  when  (lie  Immer'.ion  is  eftected  wilh  a  strong 
ire,  ihe-e  two  u'liied  actions  do  ni^t  pmduce  any  electrical 

wbere  ihe  lemperaturei  are  equal,  and  are  above  10".  c. 
inder  80  .  c. 

The  effects  are  not  the  wme  with  regard  to  cotton,  paper,  Elertridiy 

and  wool,  for  1  have  foup  I   these  very  electrical  by  the  ^[„„J;Ji,gp,,^ 

imnierEions,  and  ai  all  the  degrees  nf  heal  between  IO°.  ton,  piper, 
,d  eo»,  c.     They  coniinue  to  be  electtical  even  below  10".  ?„  m"™^' 
lut  by  lowering  the  temperature  more  and  more,  cotton  ii  Hcrr  tbv  cf- 
I  lo  have  its  power  eminguishcd  in  mercury  al  3"   c.  after  g„',''t"'^|  ^^ 
ining  in  it  ten  minutes ;   paper  is  alwi  extinguished  al  I ".  c.  the  tcmprra- 

■fifieen  minute*;  silk  at  O".  c.  after  an  bout  nnd  s  balfj  |.|;^f|'^-^j|^'''J^' 

Eiilly,  wool  between  5°.  and  6°.  c.  afler  remaming  near  ceding. 

boura. 

ie«e   four  bodies  are  alio  extinguiihed,  like  Ihe  preceding, 

evated  lempeis'urea,  and  it  is  even  remarked  with  regard 

iltoD  and  wool,   ihat  their  power  disappears  at  60".  c. 

arises  from  the  humid  principle  of  these  bodies^  which 
nes  fluid  at  that  degree  of  heal. 

U  very  observable,  that  these  bodiei  should  slBobecl«ctric 
nenioD,  when  they  are  at  ibe  same  temperature  ai  the 
miy  at  all  the  degrcei  of  the  ihermomeier,  in  which  iheii 
sr  is  not  extinguiihed,  whereas,  the  contrary  lakes  place 
regard    to  all  the  preceding  bodies.    Their  cilori6c  fluid 

therefore,  more  natural  Icnsion  than  that  of  the  four  firtt 
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bodiei,  md  does  not  rei^aire  an  eteration  of  t«inpeT8tarcto 
ui^thatof  ihe  mercnr/. 

III.  G\ti%i.  *iilphar.  amber,  and  sealing  wax.  are  conaiantl]^ 
riecirical,  even  by  immertlon,  when  iheir  lempcraiure  Ua  li<tlO 
higher  than  iliat  of  die  mercury  ;  a  single  degreeof  difTerence 
i.etween  ilie  lempeiaiure  of  ibc  robbing  body,  and  ibni  which 

is  rubbed,    ii   then  iiiffideni  tu  delermine  ^n  drcttlc  slale,  and 
this   power  is  mote  inlenie,  the  greaieflbe  iniervsl  belwcin  (ho 
two  lenipera lures,     Nei'erlheless,  ihew  arelimits  beyond  wbicb 
it  disappears;  for  eMmpIe,  whenacylinder  of  glass  ai  lOO"  c.    ' 
is  plunged  in   mercury  at  IB",  c.  the  g!a»«   then  come*  foil^ 
without  electricity,   provided   the  lUddeu  rootraction  prodani 
by  the  cold  do  not  ctack  it,  but  if  it  do,  the  glass  becou 
CKirettTely  electric. 

Thiiwant  of  excitability  in  very  hot  tlaii,  plunged  jo  vet] 
cold  mercury,  when  it  doe*  not  crack,  appeatt  lo  me  lo  bcai 
effect  of  the  contractioQ  of  ihc  ghsi  wbicli  [>tcvc[)ii  1  he  cakr' 
from  radiating  outward,  and  forces  il  to  ladialeor  return  in 
Iht!  interior  of  its  substance.  It  is,  no  doubt,  from 
that  workmen  in  glass  housrs  can  touch  with  itnpociiij,  a  mil 
of  red  hot  iron  in  fusiou  when  plunged  in  water, 

1  have  asserted,  that  a  single  degree  of  difference  of  ten 
peratoie  between  the  mercury  and  the  rubbtd  body,  it  aatSctei 
lodeiermine  theelectricstaiei  but  this  is  not  to  be  uudcritod 
but  with  regard  lo  temperatures  remote  from  tbe  two  exiremi 
at  which  the  electric  power  is  extinguished.  Tlius  senliii 
wax  at  8".  c.  ii  weakly  clecirilied  in  memiry  al  O.  c  M 
strongly  at  8°.  c.  and  so  likewise  3140  c.  it  is  00  longer  elei 
trified  in  mercury  at  O".  c.  but  It  coniioues  tn  be  sobjr  lb 
stroke  in  mercury  at  18".  c.  The  same  thing  is  cbaerved  in  t 
tbe  other  bodies  at  fome  dif^renfes  in  ihcir  degrees  in  relali< 
to  their  specific  beat  Silk,  for  example,  at  O  .  c.  is  still  electrt 
in  mercury  at  15',  c.  ;  it  is  even  so  when  itself  at  4",  C. 
tnercHryat  lfl».  c.  bot  at  3*.  c.  it  no  longer  shews  anjele 
tricity. 

IV.  After  having  determined  the  influence  of  beat  opoo  ll 
electric  power   when  it   radiates  f'oin  ihe  body  rnbbed  in 
raercory,  I  was  desirousof  seeing  whether  thcMme  effect  wonl^ 
take  place  when  the  heat  should  pass  from  the  mercury " 
tb«  immersed  body.    A  lobe  of  glass,  pailicularly  wben  ib» 
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temperature  of  the  mercury  wai  from  609,  to  80^.  acqmred  oo 
electricitjT. '  The* same  was  observed  with  glass  roda^  these 
came  out,  nevertheless,  electric^  Wb^D  the  temperature  of  the 
mercury  was  no  more  than  40^.  or  50^.  c.  -,  but  this  electricity 
is  su  weak  and  disproportionate  to  that  which  takes  place  when 
the  body  is  hot»  and  the  mercury  coldj  that  I  have  always  con- 
sidered it  with  surprlsie.     In  order  to  conceive  the  cause  of  this  -— •  owing  to 

ulC  VSI  Iftf  1011 

difference,  it  will  be  sufficient  that  I  should  observe,  that  a  s>tick  ^f  tempera- 

of  glaH'*  8175®.  c.  requires  only  two  minutes  to  cool  down  ture  in  th« 
.  t  .  .  •         .  LiungccI  body 

through  50^.  c.  in  mercury,  at  12^.  c.  vihereas,  when  the  same  t^ing  greater. 

stick  at  12^.  c.  is  plunged  in  mercury  at  75^.  c.  it  only  causei  a 

loss  in  the  meicury  ot'  4^  in  the  same  period. 

V.  i  o  shew  thf   irifluence  of  heat  upon  the  electric  power  Similar  expc- 

/  "^      .    nnients  ex* 

still  ra<  re  strikingly,  1  plur.^ed  a  thick  cylinder  of  gla»s  m  tended. 

mercury  at  bO®.  c.  I  first  berime  weakly  electric,  as  I  have 
remarked,  ;«nd  aAeruaids  iion-e\citable  when  its  tem]>erature 
was  the  same  hs  i  hat  of  the  mercury.     But  sometime  after wards^  % 

and  when  the  whuU*  apparatus  had  advanced  in  cooling,  I  found 
it  extremely  electrical,  and  the  power  afterwards  gradually 
became  weaker  a^xurdingly,  as  by  the  progress  of  cooling,  the 
inter'r.al  between  the  temperatures  bad  become  less.  When 
the  mercury  and  the  gla^s  were  entirely  cooled,  the  electricity 
was  'no  longer  observable.  It  is  evident  that  the  electricity 
wa»  here  produced  by  the  inequality  of  cooling  which  took 
place  between  the  two  bodies  from  their  inequality  pf  con- 
ducting power  for  heat. 

VI.  I  endeavoured  to  determine  the  nature  of  the  electricity  Nature  or  kind 
of  all  these  bodies  plunged  in  mercury.     Canton  had  asserted,  eitv  produced' 
that  glass  comes  out  of  mercury  in  the  positive  state.     Van  It  depends  on 
Marum  and  Leroy  found  it  negative.      Ingenhousz  found  it  ^%JJ*21e 
positive  by  a  slow  immersion,  and  negative  by  a  brisk  one.  weather. 
After  an  attentive  examination,  I  found  that  when  the  baro- 
meter stands  high,  and  the  air  is  inclined  to  cold,  then  glasi^ 

amber,  wax,  paper,  cotton,  silk,  and  wool,  are  always  negative^ 
whether  the  immersion  l>e  slow  or  brisk ;  but  that  they  are,  oa 
the  contrary,  all  positive,  when  the  barometer  is  low,  and  the 
air  inclined  to  be  warm.  It  is  worthy  of  remark,  that  sulphur 
is  constantly  positive  at  the  same  time  when  the  other  bodies 
were  the  most  strongly  negative.  I  must  also  observe,  that 
during  the  whole  saipinerj  I  found  all,  the  bodies  positive  in 
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itnpore  mercurr,  or  such  a*  was  alloyed  with  tin,  and  Dflgaiitre 
at  the  same  lime  in  pure  tneicury . 

Oihtf  Mprri-  I  Diade  teveral  expttiffleoU  to  atcertain  the  inAuenoe  of 
'*  tempcialurB  upon  poiitive  or  negative  eleclricitj  ;  one  of  urbich 
I  thall  mamion.  On  the  lOih  of  July,  the  wind  being  N.  E.  and 
dear,  leni[«rarure  31".  c. ;  at  I  lb  in  the  moining.cny  healed 
glau  rod  came  out  of  mej-coty  in  the  negative  ilate,  1  la 
the  temperature  af  the  (nercury  to  100'.  my  rod  was  tfaca 
without  electricity,  while  the  mercury  imparted  heat  to  it ; 
aa  cuon  ai  the  whole  began  to  cool,  the  rod  became  strongly 
negative  in  all  iti  immersed  parts.  Some  time  afierwardi,  and 
constantly  leaving  it  in  the  mercury,  I  found  it  positive  at  itt 
extremity,  and  negative  in  all  the  rest.  It  must  be  remarked, 
liul  the  vessel  containing  the  mercury  wai  conical,  and  Ihc 
lower  part  being  thin,  [be  cooling  was  more  r^pid  heie  than 
cbewheie.  When  tlic  mercury  was  no  higber  here  than  34'.  c. 
the  rod  came  oat  without  electricity,  but  it  cotiiinued  lobe  sc 
ia  the  men:ury  at  36'.  c.  and  constantly  negative.  Having  then 
belted  the  rod  a  little  above  the  mercury,  at  34-'.  I  withdrew  i 
it  positive  from  iho  mercury  ■,  but  it  was  always  oegaiiie  in 
Diercury  at  26". 

It  is,  therefore,  established,  that  at  equality  of  temperature, 
the  rod  is  not  eicitable  in  mercury  -,  though  it  is  positive  M'faea  it 
is  ouly  a  Utile  warmer  than  that  fluid;  and  negative,  vben 
there  is  a  great  interval  between  the  temperatures. 

I  must  remark,  that  these  different  degrees  of  l^mperaluro  , 
do  not  change  the  electric  stale  where  the  air  tends  to  coldj 
or  the  barometer  is  low  ;  for  in  the  Grst  case  the  rod  is  alwayc 
negative,  and  in  the  second  always  positive. 

FtictioD  upoD  VII.  These  influences  of  the  temperature  upon  tbe  eledric 
power,  are  not  peculiar  to  mercury  ;  they  are  observable  like- 
wise, in  the  friction  of  the  same  substance)  upon  wool.  In 
fact,  if  they  be  cooled  in  mercury  at  12.  thtir  electric  power 
disappears  equally  in  friction.  It  is  not  excited  in  amber  until 
the  listh  double  friction,  in  wax  at  the  eighth,  in  glass  at  the 
ninth,  and  in  sulphur  at  the  tenth.  In  Uiiacircumstaoce,  if, 
after  having  exacted  the  electric  power  of  glass,  it  be  lefl  at 
repose  for  30  seconds,  it  is  remarked  that  it  becomes  agaio 
Don- excitable,  and  it  will  require  four  double  rriclions  to  re- 
animate it.  It  continues  afterwards  to  become  electric  at  each 
friction. 
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'■friction,  if  the  action  be  continued,  bat  is  again  exlingui>!ieJ 
if  allowed  an  inierial  of  repose.  Bui  at  lengrh,  after  tivo 
laioutes  alternate  fiictions,  and  iniervals  of  rcpt^se,  ii  lii-conYW 
pennanenily  electric,  howe»er  great  ihe  iuierval  between  the 
friction.  It  maybe  cunceived  th.il  this  effecl  arises  from  the 
gUii  being  a  bad  cotiduclor,  and  sllowing  ibe  bvdl  produced 
by  the  friction  to  pats  with  difficulty  to  the  centre  of  i»  lub- 
nance. 

Not  only  cold  exliuguiibet  tlie  electric  power,  but  an  ele-  The  cxeit«- 
vated  icmporatote  ha»  the  tame  effects.     Heal  isno  leweffi- ['^;.''p^J^j:j7; 
cacious  in  changing  the  nature  of  eiectficiiy ;  end  In  order  to  rxtiiEiii^iiFtl 
aiiceriain  ihia,   I  varii:d,  or  rather  repeated,  the  beautiful  expe- ^'^^^'''j^^j* 
limeni  of    two  ikeint  of  iilk   performed    by  Beegman,   in 
which  we  Bee  thai  each  of  two  skeins  perfectly  alike,  becomes, 
io  its  turn,  negative,  and  the  other  positive,  when  by  the  friction 
to  which  they  are  subjected,  more  heal  is  given  Io  one  than 
ibe  other,  and,  consequently,  more  tension  to  lis  electric  fluid. 

Vlll.  Though   the  effects  of  heal  and  cold  appear  to  me  to  Expcriinrmi 
be  well  shewn  by  the  immersion  of  idio-electric  bodies  in  *f,i',ricily  by 
mercury;  nevertheless,  ai  tbis  kind  of  electrization  give*   a  mfrc  coniaci 
mechanical  pressure  of  mercury  against  the  immersed  body,  J^^j'^J^""^ 
I  determined   to  put  the  influence  of  lempetature  in  a  clearer  met^ioii. 
point  of  view,  by  attempting  to  obtain  the  electric  state  by  the 
mere  contact  of  ibeie bodies  with  the  mercury.  The  following 
wete  ihe  results: 

I.  Amber,  lulpbnr,  and  glass,  put  intocontact  with  mercury,  Amber,  inl- 
and without  any  pressure,  do  not   become  electric,  while  at  ^j|^||' 
the    ume    temperature  at  the    fluid.     But   they  become  to 
when  heated  by  the  band,  atid  tlie  slightest  diffi-rence  of  tem- 
perature is  then  sufficient  for  the  purpose,  particularly  when 
the  air  it  becoming  cold,  and  the  barometer  stands  high. 

a.  I  have  always  found  cotton,  paper.  «ilk,  and  wool  e'ec- Cotioii,  paper, 
tcical  by  contact,  whatever  atlenliim  I  have  bestowed  to  hring  ''"''  "nJ"**)!. 
_  ^etn   to  an  equal  temperature  with  the  mercury,  provided  ihey 
r  fee  always  kepi  clnsed  in  a  t>otileof  caustic  lime. 

3.  The  electricity  produced  bycontati,  is  always  Hronger  Ttieel.  U 
the  greater  the  interval  of  temperature  between  the  two  boiiie*  rr«n  r,  ihe 
which  touch;  yet,  if  the  bodies  be  heated  above  73'' .c.  and  they  !iit,.,,ai  of 
be  applied  upon  mercury,   theyaccjalre  no  electricity,  and  do ''■"ptratiirr. 
not  resume  their  power  until  a  little  cooled. 
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4.  Tbe.  tame  is  trae  with  rq^d  to  the  ioferior  temperature, 

and  those  below  0  • 

A  Mow  nin        5.  When  bodies  have  the  aame  temperatare  as  meccuiy,  and 

produce  eler.  j|^  oQotact  produces  no  electricity^  the  electric  power  may 

the  coDtac?    be  excited  by  means  of  a  smart  blow  of  the  body  ooder  expe- 

arc  ar  equal  rimeot  npoD  tbe  sarface  of  the  mercaiy.    This  blow  is  some- 

tcinperatarer.  ^^^  iocffectual  when  tbe  barooneter  is  low.    Here  we  alrendy 

see  the  eflfect  of  tbe  barometic  pressure  opoo  the  electric  fluid  § 

hot  much  more  evident  prooft  will  be  hereafter  shewn. 

(To  be  conclmied  in  mtr  next*) 
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Xill. 

Account  of  ike  Drainage  if  a  piece  of  Morass  Landt  catted  the 
Tarn,  in  the  Parish  ff  Ciapham,  in  Yorhskire,  By  Majoa 
B.  Heslboen.     (Soc.  Arts  XXX.} 

THE  plfln  fig.  2.  pi.  V,  describes  the.dtiectioa  in  which  the 
principal  or  main  drain,  as  also  the  cross  draini,  were 
severally  carried,  and  A  represents  a  spring  of  water,  B  tbe 
main  drain^  CCC,  &c.  smaller  drains,  D  a  small  piece  of  dry 
ground. 

The  lanit  consists  of  about  twenty*one  acres,  and  from  its 

being  encompassed  on  all  sides  by  rising  ground,  tbe  water  was 

observed  to  spring  from  the  bottom  of  tbe  hill ;  consequent ly, 

the  first  drain  was  taken  along   its  base  and  boundary  of  tbe 

Tarn,  so  as  to  receive  the  water  op  its  first  approach ;  tbe 

others  were  tfdcen  in  the  same  direction,  some  of  wbiefa,  near 

the  outward  side,  were  made  at  the  distance  from  seven  to  ten 

yards  ;   but  near  the  centre^  at  a  greater  distance,  (viz.)  ten  to 

fifteen  yards  from  each  otbbr,  according  to  the  diyness  of  tbe 

land.    Th;>  principal,  as  well  as  the  cross  drains,  were  finished 

in  the  best   possible  manner,  the  bottom  of  them  being  inva- 

.riably  flagged,  or  laid  with  flat  stones,  (except  in  a  few  instances 

that  happened  to  be  firm  clay),  previous  to  its  being  walled 

on  bf>th  sides,  or  soughed,  then  covered  with  flat  stone,  and 

Tifterwards  filled  to  the  top  with'  earth  and  sod,  which  wonki 

be  above  the '  stone  from  one  foot  to  half  a  yard  in'thtckoess. 

This 


Tbit  mode  of  drainiog^  the  Major  would  recommend  to  be 
always  adopted,  provided  a  sufficient  qaantity  of  stone  can  be 
procured,  even  if  the  ezpemv  attending  it  sboold  be  somewhat 
great,  since  it  evidently  must  ensure  its  durability,  almost  for 
ever,— when  in  the  ordinary  way  of  draining,  without  first 
'^ging*  or  laying  the  bottom  with  atooei  k  will  in  no  great 
space  of  time  give  way  by  undermining  the  wafltng,  or 
soughing  part,  besides  t>eing  more  liable  to  fill  or  choke  up 
with  earth  or  sediment.  It  would  sdso  4)e  advisable  to  adopt 
(as  was  done  in  this  instance  with  good  effect)  the  letting  in 
lots,  of  a  given  number  of  roods  eacb,  the  cutting,  stone« 
<ligging,  soughing,  or  walling,  &c.  to  different  workmen  ;  as 
best  oakuleted  toeoaore  the  well  finishing  and  due  performauce 
of  eaeli  work. 

The  dniDing  being  completed,  covered,  sodded,  and  levelled,  E^pea^cs. 
and  cbe  same  covered  with  about  three  thousand  horse  loads 
of  lime,  and  after  adopting  the  greateat  economy  in  the  expen- 
diture of  Ibis  undertaking,  the  whole  proved  nearly  as  foU-' 
M9%  : 

L,   s,    d. 

The  main  drain,  cutting  and  blowing  up  of  the 
rock,  and  carrying'throagh  the  hill  of  the  extent 

and  depth  so  as  to  gain  a  sufficient  fall 92  15    O 

The  cross  and  other  drains  in  the  Tarn 181     7    O 

Covering  tfie  whole  with  lime 91     O    0 
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The  value  of  the  land  in  its  4mproved  state,  in  grass,  was  y«loe  of  the 
111*  m      j»       t      ^  1-  ^        uuid  recovered 

calculated  to  be  worth,  for  the  first  two  or  three  years,  f^o^  nxt^i^ortQ 

two  pounds  ten,  to  five  pounds  fifteen  shillings  per  acre  i  but  per  ceutpro* 

the  proprietor  has  not  the  lealt  doubt,  from  his  experience  in 

laying  lime  upon  the  surface  of  land  of  that  description,  and 

in  the  same  neighbourhood,  that  irom  the  end'  of  the  first 

three  years,  it  will  be  worth  afterwards,  and  for  some  time, 

(for  gi  axing  or  fattening  of  cattle)  from  three  pounds  ten, 

to  three  pounds  fifteen  shillings  per  acre,  and,  consequently, 

will  p'ty  for  the  money  so  expended,  at  least  eighteen  or  twenty 

per  cent. 

Q  2  XIV, 
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XIV. 

Respetiing  the  Miion  tf  coloured  Ray$  upom  a  Misiwn  ^  oxi- 
flRttfto/ic  Gas,  and  kidrpgen  Gas.    Bff  Mr.  Ssbbbck*. 

Oximnr.  gas  -  A  MIXTURE  of  oiimoriatici^  and  hydrogen  git  lieii^ 
"^  Illi'^^K^"  «/ JL  exposed  to  the  solar  light,  wat  tuddeDlj  decompoied  by 
lar  l%ht ',  ^  *^  McMrs.  Gay  Lutsac  and  Theoard.  (See  Recbercbet  Pl^tioo* 
ChimiqueSf  torn.  2,  p.  189)  ^  repeated  this eaperiaieDl  with 
success  by  means  of  the  gasses  which  I  had  collected  a?er  hot 
bnt  not  ooder  water.  I  afterwards  introduced  these  ^pses  under  a  glasa 
^^'^"y^hi  vessel  of  a  reddish  yellow  colour,  and  in  another  of  a  deep 

nght  dccom-   ^^^^>  which  I  eaposed  to  the  solar  rays.    Under  the  blue  gtaia 

poses  tiiem     the  decomposition  immediately  took  place,  witbool,  however, 
mach  sooner  r        i    •  _i  •  •     *      -.        _•.   -^ 

than  red  and  °°^  appearance  of  explosion,  and  m  a  mtnote  at  moil  it  was 

neither  with    terminated>  and  the  glass  was  filled  with  water  for  the   most 
explosion.        p^^^ 

Under  the  red  glass,  on  the  contrary,  the  decomposition 
took  place  very  slowly.  After  twenty  minutes  of  exposure  to 
strong  solar  light,  very  little  water  had  risen  in  the  glass. 
This  mixture  of  gas  from  the  red  glass  was  then  introduced  into 
the  white  glass,  and  exposed  to  the  rays  of  the  son.  No  ex- 
plosion took  place  5  but  in  a  few  minutes  the  glass  became 
filled  with  water.  These  experiments  were  frequently  re. 
p^ted,  and  always  with  the  same  result.       ^ 

*  Ti^nsi&ted  from  Schweigger*8  Journal  of  Chenistry,  II,  96d, 
by  Vogel ;  from  whose  article  in  the  Aunales  de  Qiimie,  LXXXII, 
J38, 1  have  extracted  it.— N. 
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Geological  Society. 

AT  a  meeting  of  this  Society,  on  January   1,   1813,  (tb« 
president  id  the    chair)  the  reading  of  Mr.  Pbilipa> 
paper  ''  on  the  Veins  of  Cornwall**  was  coododed. 

The  metalliferous  veins  of  the  Herlaod  and  Drannack  minet 
mn  E  b  N  and  W  b  S,  and  the  cross  courses  run  N  b  W  and 
S  b  E.  The  rock  or  counti  j  which  they  traverse  is  Schist,  in 
some  places  so  hard  as  to  require  being  blasted.  The  width  of 
mot!  of  the  metallii^rous  veins  varies  from  two  inches  to  sic 
inches :  whenever  exceeding  this  latter  measure,  they  havg 
been  foond  soon  after  to  divide  and  pass  away  in  mere  strings. 
A  contre  or  oblique  vein  traverses  these  mines  in  a  directioQ 
W  b  N  and  £  b  S,  varying  in  width  from  one  to  three  feet. 
Near  the  surface  it  was  found  to  abound  in  blende  and  iron 
pyrites,  but  lower  down  afforded  large  quantities  of  copper  ore. 
Whenever  it  intersected  the  metalliferous  veins,  the  plaoe  of 
junction  form^  one  lode  for  about  eight  fathoms  in  length; 
and  three  or  four  in  width.  The  contre  was  heaved  by  th^ 
cross  courses,  and  these  latter,  at  the  place  of  intersection,  are 
found  to  be  not  only  enlarged  but  impregnated  with  ore.  Thi 
contents  of  the  cross  courses  are  clay,  quarts,  or  a  mixture  of 
both.  It  was  in  one  of  these  cross  courses,  at  the  place  of  fA 
junction  with  one  of  these  metalliferous  veins,  that  the  cele^ 
brated  deposit  of  silver  was  found  mingled  with  galena,  with 
iron  pyrites,  with  bismuth,  cobalt,  and  wolfram  ;  and  thete 
substances  were  also  found  in  those  parts  of  the  v^n  adjaoeot 
to  the  cross  course. 

Huel  Alfred  is  in  immediate  contact  with  the  mines  jusi 
mentioned,  and  is  at  present  one  of  the  richest  and  most  pro« 
fitable  copper  mines  that  Cornwall  can  boast  of.  The  greet 
deposit  of  ore  is  contained  in  a  contre  from  nine  to  twenty-foiir 
feet  wide,  which  is  considered  at  the  continuation  of  that  in 
Herland  mine.  The  contre  traverses  a  regular  east  and  west 
vein,  and  it  is  remarkable  that  the  ore,  abundant  as  it  is,  hat 
hitherto  been  foond  only  in  one  mast  at  the  depth  of  ixf  ft« 

thoma 
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ihoms  at  the  pmn!  or  janciioti  of  the  centre   and  of  the  i 
giving  off  a  branch     1 10  flHbomi   in   length,  along  tbe  eatlera 
p^rt  of  the  lanie  rein. 

Another  sinjular  cifc«fr»tatice  in  ihii  mine  is,  lh*t  one  of 
the  crosi  coursea  is  heaved  and  inieriecied  by  an  E  aiui  W  vein. 

Sinre  the  beginning  of  IROI,  there  have  been  sold  alxiul 
45,000  toDi  of  ooppw  ore,  the  produee  of  Huel  Alfred,  for 
liw  »um  of  atwul  33O,0O0l.  of  which  the  profil,  ifivided  atboog 
(be  advcatorers,  bu  Mnonrrted  (o  about  1 20,00et. 

January  151.^. 

The  presiJeni  in  the  chair. 

A  paper  by  William  Coeybeare,  K«j.  M.  G.  S.  "  On  ilie  wi- 
gin  of  B  Kmaik^ble  dais  of  organic  iat^BuAeia  occurring  m 
aodBtes  of  flail,"  wMTcad. 

This  paper,  which  is  cblcflj'  occupied  by  dolailed  etplanaiiona 
ftf  the  drawings  by  nhich  it  ii  nccompaniod,  relaite*  la  a  claii  of 
labttanreithiisclwriicteriiedby  Mr,  PatkinsoD,  in  tb«  aeDond 
rolame  of  his  work  on  organic  remain*. 

"  Smnll  round  com preMcd  bodies  not  eiceeding  lli«  eighib 
"  of  an  inch  in  their  longest  diameter,  and  boriaonialty  diipoted 
"  are  conuecicd  by  proceuei  nearly  of  the  (loencsa  of  a  bair, 
"  which  paEi  from  difti;rent  parti  of  each  of  these  bodies,  and 
"arealMclied  10  the  snrronndirig  oiie» ;  the  wLole  of  ibew 
*'  bodies  being  ihut  held  to  conneiiou."  p.  Ji. 

Mr  PnthinioncoDJetiluiea,  thai  the  formal  on  of  tlieaebodiri 
Imr  been  the  work  of  tome  polype  similar  to  tluNa  by  which 
ibe  common  wiophyles  have  be«n  conilriicted,  and,  ilietefore, 
daises  ihem  nnioiif  ^si)  f  orMi  of  unknown  genera.  He  ob- 
aarfet,  however,  at  the  same  lime,  thai  his  iwaaon  lor  ibii 
•rrangcmeot  it  Oiilf  »  ver>  slight  analogy,  as  thu  objects  la 
quetiion  differ  maieiinlly  from  every  kuuwn  aoophyte,   recent 

Mr,  Cenybrar*  hn*ing  been  no  fortunate  a*  lo  obtain  iOTersl 
speciTtieni  uf  tlii>  liiMil  in  a  iniich  heitur  state  of  prewrvatifla 
than  usual,  ahewt  clearly  ihnt  thi^y  occur  beiwren  ihi;  bon/ 
plnies  nf  3  lirge  bivalve  »liell.  ilie  Osireo-pinniti*  of  Walcb, 
and  in  a  -inil.irsiiUHiiDii  in  fr.'gmmiliot  a  airiaied  sliell,  one 
«f  liiepaieliiiesof  Da  Ctwta,  which  n>oni  prohahly,  however, 
bvloi'gs  lo   Uie  g<?i)us  MUea.     Sintilat  aubsiaiiciis  ha*«  4 
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been  observed  on  the  larfaca  of  a  cist  of  ths  ecbinuf'.  The 
matter  of  which  thasebodi«6  ar*  eompoted-  as  flint,  and  tbej 
are  supposed  by  Mr.  CodjbearD  to  be  casta  of  ibe  cells  of  some 
minute  parasitical  ioaed  inhabiting  the  subtlance  of  the  shells  ** 

of  certain  species  of  the  testaceous  roQUuscs&y  and  probablj 
deriving. hence  its  notriment  either  to  wbple  or  in  part. 

The  anniversary  meeting  of  the  Society  for  the  Election  of 
Officers,  8rc.  was  held  on  Friday,  the  ^th  of  FdjN'uary,  when 
the  following  membe/i  were  elected. 

President 

Tbe  Hon.  Henry  Grey  Bennet,  M.  P.  F.  R.  S. 

FuX'PmidenU. 

Sir  Abraham  Hume,  Bart.  M.  P.  F.  B.  arid  L.  S. 
Robert  Feiguson,  Esq.  F.  R.  S. 
Sir  Henry  Eoglefield,  Bar*.  F.  R.  and  L.  9^. 
Jfohn  Mac  Culloch,  M.  D.  F.  L.  9. 

TreasyT§n. 

WiHiam  iiaslediw  Pepya,  Si^.  F.  K.  8. 
Samnal  Woods,  Esq. 

Secretariei. 
Leonard  Homer,  Esq. 
Arthur  Aikin  Esq. 

Fora^  Sicrtiary, 
Samael  Soily,  Esq.  F.  R.  S. 

Councils  , 

The  Coocffil  consists  of  the  i^ve  officers  of  Ibe  socMtji, 
and  of  twelve  other  ordinary  members. 

Alexander  Apsley,  Esq. 

William  Blake,  Esq.  F.  R.  S. 

J.  G.  Children,  Esq.  F.  R.  and  U  %. 

Samuel  Davis,  Esq.  F.  R.  8. 

James  Franck,  M.  D. 

G.  B.  Greenough,  Esq.  F.  R.  and  L.  9. 

Alexander  JafFray,  Esq« 

James  Laird^  M.  D. 

Jam« 
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James  Parkinson,  Esq. 

SinitbsoD  Tennant,  Esq.  F.  R.  S. 

Henry  Warbarton,  Esq.  P.  R.  S. 

William  Hyde  Wollaston,  M.D.  Sec.  R.  S. 

Keeper  of  the  Museum  and  Draugkisman. 
Mr.  Thomas  Webster 

Fhtmary  igik. 

The  president  in  the  chair. 

John  Bostock,  M.  D.  and  Thomas  Stewart  Trail,  M.  D.   of 
Liverpool,  were  elected  members  of  the  society. 

A  paper  by  John  Taylor,  Esq.  M.  G  S   on  the  economy  of 
the  mines  of  Cornwall  and  Devon,  was  read. 

The  subjects  treated  on  in  this  paper  are, 
I.  The  nature  of  the  agreements  between -the  owner  of  the 
soil  and  the  roine-adrentnreni. 

2.  Tlie  arrangenoents  between  the  partners,  or  the  mine-ad- 
venturers themselves,  nnd  the  system  of  controul  and  mansfge- 
ment  appointed  by  them. 

3.  1*he  mode  of  employing  and  paying  the  miners  and 
woikmen  in  us>e  ajiong  the  agents  of  the  principal  concerns. 

4.  The  purcha»e  of  materials  for  carrying  on  the  under- 
taking. 

5.  The  sale  of  the  ores  from  the  mine-adventurers  to  the 
smelting  coa'n{>anies. 

1.  I'he  regulations  of  the  j/an/iary  laws  refer  only  to  mines 
of  tin  ;  hence  the  search  after,  and  working  lodes  of  ^opp^j- 
lea^i,  and  other  metals,  is  left  open  to  such  conditions  as  the 
adventurers  and  the  lord  of  the  soil  can  mutually  agree  upon. 
In  general,  the  lord  grants  a  lease  for  twenty-one  years,  deter- 
minable; however,  at  any  time  on  his  part  if  the  mine  should 
not  he  effectually  worked.  In  return  he  requires  a  certaii»pro- 
portion,  varying  according  to  citcumstances  from  an  eighth  to 
a  thirty-second  part  of  the  ore,  to  be  delivered  tc  him  in  a  mer- 
chantable state,  or  its  value  in  money.  He  stipulates  for  a 
power  of  inspecting  the  works  at  all  times,  and  binds  the  ad- 
venturers to  maintain  and  leave,  at  any  determination  of  the 
grant,  all  the  tihafls,  adits,  and  levels,  perfect  and  in  good  con- 
dition as  to  timbering. 

2. 1  he  adventurers  divide  the  whole  concern  into  sixty-fonr 

shares. 
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tbiret^  which  they  distribate  among  tbemielvety  aod  those  who 
are  allowed  lo  join  tbem«  io  various  proportioiit«  At  the  end 
of  every  two  or  three  montha^a  general  meeting  of  the  ad- 
venturers is  summoned,  a  statement  of  the  accounts  is  laid  be- 
fore them,  and  the  profit  or  loss  is  distributed  to  each,  according 
to  the  amount  of  his  shares.  The  general  detail  of  manage- 
ment is  usually  delegated  to  one  person,  under  whom  are  sub- 
ordinate managers,  called  captains,  selected  among  the  working 
miners  for  their  skill  and  character. 

3.  The  work  of  the  mines,  both  on-  the  surface  and  below 
ground,  is  almost  universally  contracted  for  by  the  piece,  at  a 
kind  of  public  auction  held  at  the  end  of  every  two  months  ; 
an  accurate  Kurvey  and  me.!8uremeni  of  the  whole  being  pre« 
▼iouMly  taken  by  the  captains.  The  lowest  bidder  has  the  iet, 
and,  ill  order  to  execute  it,  he  associates  to  himself  from  one  to 
eleven  nien,  women,  or  children,  according  to  the  nature  of 
the  work.  An  account  is  then  opened  between*  the  principal 
captain  and  the  contractor,  in  which  this  latter  is  credited  with 
all  the  tools,  candles,  gnnpowdcr,  and  sobsistence-monej  re- 
quired by  himself  and  his  gang  during  the  term  j  at  the  end  of 
which  the  tools,  and  articles  not  used,  are  returned;  the  account 
is  balanced,  and  the  gain  or  loss  on  the  contract  is  declared  to 
the  persons  interested. 

4 .  If  mat(  rials  for  the  use  of  the  mine  are  purchased  from 
those  holders  of  shares  who  deal  in  the  aniclen  wanted  (as  is  not 
unusual)  great  vigilance  is  required  in  the  other  proprietors  to 
check  the  natural  temptations  to  charge  exorbitant  prices^  or  to 
encourage  a  wasteful  consumption. 

5.  The  smelting  companies  for  copper  have  seldom  any 
share  in  the  mines.  There  are  about  fifteen  copper  companies, 
all  of  which  have  agents  and  astiay  offices  in  Cornwall,  though 
the  smelting  itself  is  carried  on  at  Swan^ey.  A  weeklv  meet« 
ing  is  advert'zed  to  be  held  at  some  place  near  the  principal 
mines,  where  the  ores  on  band,  allotted  into  suitable  parcels, 
(the  produce  of  one  mine  being  kept  separate  from  that  of  ano- 
ther) are  offered  for  sale.  Previous  to  the  day  of  saie,  the 
persons  intending  to  purchase  attend  at  the  mines  for  the 
purpose  of  taking  samples,  which  are  immediately  pat  into  the 
bands  of  the  assay -masters.  The  agents  for  the  smdtiog 
companies  being  thus  furnished  with  the  reqaisite  informatioo, 

attend 
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stleQd  at  the  meeting,  and  each  hanJi  up  to  (he  diaitmaa  i 
Dote  or  ticket,  containing  [lie  price  per  too  which  bo  ii  di*> 
poicd  to  give  I  the  chjtirinan  (hen  readialoud  the  vanua*o0ei>, 
and  llie  bigheai  biUdcr  m  declared  tbe  purcbaier. 


Models  of  all  the  moil  Intertsting  Parts  of  the  High   Ptai  ^ 
DeThyshirr. 

Mb.  EUAS  hall,  Fbinlitt  and  PetrefacliraflV'yrkrT,  of 
Castlelon,  nearTideswell,  in  Derbyshire,  has  announced,  that 
since  tbe  mineral  survey  of  the  county  of  Derby  wsa  tiniJej  taktm 
far  tbe  board  of  agricoltunr,  by  Air.  John  Party,  sen.  and 
pBTltcularly  eince  the  poblicatiou  of  ibe  first  volaToe  of  bii 
"  Report  on  Derbyshire"  by  the  Boacd  ;  Mr.  H .  has  Maiduootly 
applied  himtelf  lo  an  exam  inn  [ion  of  all  tbe  mineral  limestone 
district  And  its  vicinity,  to  the  northward  of  Winsler  and 
Hartington,  and  to  the  carving  out  and  completing  of  »  modri 
of  its  curious  and  ragged  surface,  under  the  patronage  of  bit 
Grace  the  present  iMikr  of  DevonJiire,  and  the  Sight  Hon. 
Sirjostpk  Banh,  Bart. 

On  exact  casts  horn  this  mode)  he  has  coolrived  (m  on  Mr. 
Farcy's  mineral  Maps)  to  represent,  by  colours,  th«  elcren 
lowest  of  his  principal  rocks  and  strata  of  ibis  dwlrict ;  riz. 
1,  fourth  litncrtone  {ochre yellow) i~2,  third  looditooe  (rtd)  ;  — 
3,  third  limestone  (£rey  */«<•); — 4.  second  loadaiooe  {trigkt 
yeltout)  ;— 5,  aecond  limes'tine  (gretn)  )— fi,  first  toadstoc* 
{very  dark  iliif)  i— ?,  first  limestone  (gret/  vMtt)  ; — 8,  lime, 
atone  siiale  [rftidiih  treum)  ;— 5,  fir^tor  millttone  giil  [ytlluw) ; 
• — 10,  Hint  coal  shale  {dork  trown)  ;— and  II,  second  gcil  rock 
fjark  Irowji). — These  several  colours  being  painted  on  a  fillet, 
in  tbeir  pTof)er  order,  by  the  side  of  Bi;iaal  tpetintnt  Uhen  frotn 
the  eleven  rocks  and  strata  above  Hieotioned,  are  arranged  and 
fixed  on  the  E.  side  of  the  model,  interspersed  with  oibei  ^ci- 
Diensof  the  chert,  black  marble,  shi*le-fieeslone,cotJi«,  enlraclit, 
fcc.  wliich  belong  to  such  strata 

Besides  which,  the  rangei  of  all  the  principal  wnerW  tnut 
are  represented,  on  the  model,  by  tlut  lines  for  rail*  vtiiu  ;  aad 
broad  ^/b«  lines  willi  yrllow  doii  on  them,  for  pifit  veins  ;  and 
ipccimeni  of  lead  ere  Ln  each  limeatooe  rock  are  given. 

Th« 


Thie  great  limestone  tndthe  B^ilrewell  fay  fit  (of  Mr.  Fartyli 
Report,  Vol.  T.  pp.  2d0aiid  2go,J  are  represemed  bj  a  broad 
red  Hne  wiih  black  dots  oo  it. 

The  lampike  roads  are  represented  by  ftnafl  efcvated  Hnea  } 
m\d  the  towns  and  villages,  by  small  round  elevations. 

Printed  hbels  are  affixed  to  the  several  towns,  villages^  roadi, 
l^ills,  valleys,  strata,  fniner^il  veins,  caverns,  &c. 

The  superficial  scale  of  this  model  is  one  inch  and  a  quarter 
to  a  mile.  The  scale  for  heights  and  depths  necessarily  exceeds 
the  other,  in  order  to  give  every  hill  and  valley  as  nearly  at 
possible  the  appearance  that  it  had  on  the  spots,  where  the  canr- 
ing  was  the  greater  part  of  it  executed. 

The  colours  are  painted  in  oH,  so  as  to  be  permanent,  and 
admit  of  rfae  model  being  cleaned  from  dust,  &c. ;  ami  tba 
whole  It  imrlosed  in  a  strong  deal  bot,  20  inthet  long  (from  N 
to  8,)  ig inches  wide  (from  B  to  W»)  and  three  inches  deep'^ 
whh  a  Y\d  which  takes  o&  when  ffae  moM  ii  its  use,  and  on  the 
imder  side  of  which  this  description  may  be  pasted  and  pre* 
aerved. 

For  more  readfly  undbnfandhi;  the  hiiemal  partt  of  tii6 
district  represented  rn  the  model;  it  thooid  be  observed,  that  the 
Ifnoestone-stone  shale  (reddisb  hrmffnl  occuptes  all  the  borden 
of  the  model,  (but  sometime!  with  fint  grit  and  ooal  shale  upon 
it,)  except  for  about  six  inches  near  its  bottom,  or  S.  end,  bcfween 
Sheen-Hill  and  Hartle-Moor  :  that  this  scale  has  an  easy  dip,  or 
declines  gently  on  the  W.  N.  and  £•  sides,  in  tboseteveral  direc- 
tions, or  with  an  easy  rise  towar^  the  limestone  and  toadttone 
districts,  whose  strata  have  a  general  and  rather  a  rapid  dip 
towards  the  £.    The  four  limestone  rocks,  coloured  grey  white, 
gretn,  grey  blue,  and  ochre  yeihw,  dip  successively  aader  tiie 
eastern  shale,  and  each  other,  in  this  order  :  and  the  three  toaiK 
stones,  coloured  dark  blue,  bright  yeUow,  and  red,  dip  aiao  le 
the  E .  between  the  limestone  rocks. 

The  coloured  patchea  and  rings-  will  point  oot  the  several " 
kuMrnvcks  and  denkdaied  paiches  of  strata,  that  are  detached 
from  the  masses  or  surfaces  of  the  seveti  ttraia  of  lioiestooa 
and  toadfttone  which  are  mentioned  above. 

Mr.  Hall's  own  examination  of  the  strata  of  the  considerable 
diMrict  comprised  in  his  model  was  separately  conducted,  and 
afterwards  compared  with  Mr.  Farey*t  report  and  manutcript 


map  i  and  every  tpot,  wherein  any  diflctence  of  ih«  two  luneja 
appeared,  hai  been  visited  again  and  again  ;  all  ihe  old  aad  be«- 
iufbrmed  minen  have  been  consulted,  and  by  repeated  com^ 
potideDCe,  and  the  liber.-il  and  ready  com  muni  cations  of  Mr. 
Parey,  he  coiuiders  himself  as  warranted  to  prefect  bis  Diodels, 
as  faiibfnl  representations  of  the  numerous  and  highly  cutiotu 
phenomena  which  the  High  Peak  presents  j  any  of  wliicli  ha  w 
ready  to  explain  minutely  oolheipot*.  aod,  in  other  tetpecu 
loassisttha  inveitigaiions  of  curious  travellers  wbo  may  be  aniious 
to  examine  and  verify  these  facis,  and  with  to  engage  his  pertw 
«  for  such  purpose.  It  is  also  a  part  of  Mr.  Hall's 
professional  bosiness  to  make  aod  label  ample  t^intfni  of  ill 
,s  mineral  productioni  qf  the  Peak  Uundredi ;  care< 
fullf  noting  their  precise  localiiies,  and  ibeir  places  in  ibeiitMi 
or  veins  (a  species  of  infotaution  loo  rarely  met  with,  even  in 
the  belt  mineral  collectioDt-)  He  always  keeps  a  large  colloc-  { 
lion  of  the  Detbythirt  minertUt,  for  sale,  collected  oloioat  entire* 
\j  by  bimwtf. 

Mr.  Farey,  from  a  desire  to  promote  mineral  tcience,  and  19 
ierve  Mr.  Hall,  has  contented  to  keep  some  of  bi»  models,  ai 
bit  bouse,  No.  12,  Upper  Crown-ttreet,  Weslmintier,  LnndoHt 
/or  inspection,  and  sale,  at  eight  guinea*  each.  Tbey  may  aU» 
be  bad,  on  these  lerro*.  of  Mr.  Hall  himself,  as  abore,  or  by 
application  to  him  by  letter. 


Mr.  BaxBWiLt  will  commeoce  a  cmrse  of  geological  leclana 


ing-«itc«t,  St .  James's,  dcsignad 
neralogy  of  England,  and  |>ariica> 
o  ol  laiided  proprietors  to  thi 
on  ihotr  own  esiaiea.     Mr.  Bakc- 
•  publish,  in  1  Vol.  Bvo,  ■  work, 
etuilled  Outlmes  of  Geology,  with  obterrationa  on  the  Gcolagy 
of  Englaiid. 


in  March,  at  Willis's  roon 

10  lllaiirate  ihe  geology  and 

larly 

DCglccied  mineral 

well  also  inirods  shortly 


setsNtjnc  tfmifS4  <2S9 


Speakmg  Auiomaitm  or  Machine^ 

Mr.  KoBBHT80N»  wbose  name  hat  freqaenflj  appeared^in  the 
Annales  deChimie,  but  is  better  known  to  the  public  as  an 
aeronaat  in  Denmark,  bas,  it  is  said,  contiived  a  speaking  figure, 
vbicb  be  exhibited  a  few  months  ago  at  Paris.  It  articulates 
the  words  Popa,  Mamma,ztid  Vive  Napoleon,  and  daily  improves 
in  power,  from  (as  may  be  supposed)  the  practice  of  the  person 
wbo  works  it. 

On  this  occasion  I  woald  remind  some  of  my  readers,  who 
tmxf  have  remembered  the  automaton  chess  player,  which  was 
•sbibited  io  St.  Jameses  Street,  aboat  thirty  years  ago  by  the 
Baroo  KeciipeUen,-^that  that  mechanic  shewed,  in  a  kind  of 
half  private  eahibition  in  bit  parlqor,  aAer  the  games  at  chess 
were  over>  ao  ioitramtot  whkrh  spoke.  I  was  present  at  one 
of  these  perfBrmaocei  The  Baron  said  the  machine  was  not 
then  completed.  It  was  a  kind  of  box  which  be  brought  out 
-md  placed  upon  a  table.  Speaking  without  any  memorandums 
at  so  considerable  a  distance  of  time,  I  jodge  its  dimensions  \6 
have  been  about  two  feet  in  length,  one  foot  wide,' and  eight  or 
aine  inches' deep.  It  had  no  lid  $  but  we  were  prevented  from 
peeing  the  inside  by  a  cloth  which'  covered  it.  The  Baron  put 
his  haodi»  into  the  box  under  the  cloth,  so  that  his  right  arm 
was  disposed  longitudinally  in  the  box,  and  seemed  to  pre«s  a 
pair  of  bellows  :  the  other  hand  was  put  in,  crosswise  at  the 
end,  near  the  place' of  the  right-hand,  and  seemed  to  be  employ- 
ed with  keys  or  some  apparatus,  or  perhaps  both  hands  may 
have  been  so  employed.  When  he  caused  the  instrument  to 
ipeak,  he  raised  bis  right  elbow  and  gradoally  pressing  it  down, 
the  sound  was  beard.  It  was  a  clear  monotonous  sound  as  if 
from  a  single  pipe  about  the  pitch  of  D,  above  the  middle  C, 
concert  pitch  ;  and  the  words  papa  and  mamma  were  uttered, 
very  distinctly  in  a  slow  drawlinf  manner  ;  that  is  to  say  there 
wa4  a  want  of  tbe  usual  modulation  of  speaking  tones,  and  the 
sound  fell  off  in  its  intensity  towards  the  end.  Af^er  several 
other  words  had  bi-en  spoken,  a  lady  a^ked  in  flench  if  it 
could  not  speak  sentences,  and  the  Baron  anked  what  it  should 
say  :  she^answered  que  setuis  metJiante,  and  the  instrument  said 
ifenf  e/ei  mechante,  mats  vous  eUs  ausH  bonne, 

Kratzensteio 


SCIENTIFIC  KtiV*: 

Krat«cn«lcin  l>u  given  tonie  account  of  ibe  principlci  ^f  u 
engine  of  ihU  kind  in  a  lueaioii  extracted  iu  lh«  JowimI  <le 
Hijiiqae,  and  Dr.  Youag  has  curtoril^  cnen'.i»iH:<l  the  tubjecl  ii 
iiii  lectuiei.  witb  soute  diagrams. 


Quaniii!/  of  Spiriti  lutdolka  JtituUautrtauitd  ly  ^iigii. 

Uis.Lnvibai  lately  comnmnicated  a  meraair  to  the  Eiio> 
burgh  Io3i(luie,  tipon  ibe  advantage*  in  pocDt  orf  aocuracy  tt 
ineacuring  Aoid;  by  weigUt  ioMead  of  naing  veaM 
magnitude.  Slie  ii  nienlioocd  m  palenlee  tit  ibe 
beadi,  which  itave  been  now  upon  sale  in  Looioa  for « cow 
*id«Table  Dumber  of  yean,  and  contitt  of  aoMU  glaaa  faalll 
hertDelically  aealrd,  having  ibeir  specific  gravittea  wntttn  apm 
ibem.  Tlie  ptioejpal  objection  (o  the*e  ii  theitnamberan^ 
brilllenMi,  luid,  perhaps,  tlie  diliiculty  of  making  Ibem  of  ■• 
tmall  a  i.ze,  with  a«  macb  accuracy  as  th«  larger  ball,  of  iha 
iiiual  tloitingiiutruniem. 

With  rt^rd  to  lUc  p[3cliae  recom mended  of  weighing  fluid! 
UKiead  of  measnting  tbem,  it  is  grounded  on  ih 
l.Tlial  K-eight(  ate  usually  mflde  with  mute  exactness  thatt 
tneacurM.'i  The  measuring  multrplie9erroiby*»eriesofapemiioia, 
3, and  it  has  been  rjiiestioned  whether  a  single  uieaiu  re  oft 
Huid  CtJtild  be  bad  to  the  same  degree  of  precisii 
delciaiined  by  ueighi ;  though  by  the  Ckunmon  Sgure  gitd 
to  ibe  cupper  measures  which  totniinaie  in  a  neck  or  tbroA 
having  a  «aialluiiracc.  the  precisian  required  in  business  mayt 
»o_ doubt,  be  had. — Contideraliont  of  lemperature  atfecl  both 
methods  alike,  and  1  appTeheod  ihat,  though  the  temperaii 
spirits  is  attended  lo,  in  delerntioiug  their  strength,  yei 
neglected  in  taking  the  measure*  of  qaaniiiy  ;  which  it  it  liibl* 
10  afiect  a*  far  as  2  per  cent,  or  oue  gallon  io  £0,  and  oughli 
tberel'orc,  to  be  considered. 

I  hive  seen  oil  sold  retail  by  the  gallon  weight  in  Londoa^ 
which  i>  certainly  very  fair  for  the  buyer,  who  might  else  ia' 
thai  adhesive  Utiid,  loie  as  much  at  hangc  to  the  TcsfeLl 
time  it  IK  emptied. 


SeiBKTIVIC  KSWS,  Ml 


New  PulUcatictu, 

The  Gentleman's  Mathematical  Compaoion^  for  the  Year 
1813;  containing  antwen  to  the  last  fm^i  enigmas,  &c.  8cc. 
Price  2s.  6d. 

Elements  of  Universal  Geography,  ancient  and  modern  ; 
tirith  bistoricalj  classical,  and  mythological  notes.  By  A.  Pic- 
qoet.  ']2ffle.  5s. 

A  Sketch  of  the  Sikhs,  a  singular  nation,  who  inhabit  the 
pfovhwes  (tf  the  Fenjah,  titnated  between  the  rivers  Jmmui 
and  Indus;  Igr'Sir  W.  Malcofm/8vo.  Bs.  Gd. 

Asiatic  Researches ;  or.  Transactions  of  the  Society  in- 
stituted in  Bengal.  Vol.  XI.  octavo  IBs.  or  quarto  two  gui« 
neas. 

Topographical  Dictionary  of  Yorkshire.  By  W.  Langdale. 
8vo.  108.6d. 

The  Picture  of  London  for  1813.  6s.  6d. 

Travels  in  South  America.  4to.  2l.  2s.  forming  vd.  XIV  of 
Pinkerton's  General  Collection  of  Voyages  and  Travels. 

General  Collection  of  Voyages  and  Travels.  Part  LVIII.  4to. 
lOi.  6d. 

Journal  of  a  Residence  in  India  3  by  Major  Graham.  4to. 
ll.  lis. 6d,  boards. 

Rees*s  New  Cyclopedia.  Vol.  XXIII.  Part  I.  ll.  or  large  pa- 
per, ll.  16s. 

Correct  Tide  Tables  for  the  Year  1813,  shewing  the  troe 
time  of  high  water  in  the  morning  and  afternoon  of  every  day 

in 


¥ 
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m  the  yixT.  for  all  It.e  principal  porn  aad  placet  in  £arope  i 
America.    By  William  Adaou.     1$. 


Sir  H.  Davy  will  toon  publinb  Elemeiils  vf  Agricullurvl 
Chemiiiry,  in  a  Coune  of  Lecturct  delivered  beCuro  (be  Bonid 
of  Agii culture, 

A  new  edllion  of  Smeaton's  Accoual  of  rbe  Building  of 
Edystone  Ligbi-liouse  ba«  been  ■nnoaoced,  and  i«  considerably 
advanced. 

,  ProfesMf  Play^irii  priniingthe  wcondpart  of  bis  OutltOM 
of  Nitural  Philosopby  ;  and  aba  a  oew  edilioa  of  bii   l)lu»- 

(rationsof  the  Hullonlan  Theory. 


n 


JOURNAL 


IffATURAL  PHILOSOPHY,  CHEMISTRY, 

AND 

THE   ARTS. 


APRIL,    1813. 


ARTICLE  I. 
Experimenit  on  ike  comparattve  Strength  of  Men  and  Hortet, 
appUathU    to    the    Movemenl    of   Machina.        By  M. 

SCUULZS*. 

THOSE  who  ha?e  had  occasion  to  conitnict  nuchioe*  in-  Importner  at 
tended  to  be  moved  by  men  or  aOimaU,  are  infficiently  J^^"J^^" 
aware  how  important  it  it  lobe  acquamled  with  the  quantity  iDduilmaUu 
of  power  that  can  be  aiirbuied  lo  either  of  ihem,  iu  order  lo  ^'"  ■»«"■•" 
ejtimate  with  accuracy  itie  effect  which  it  is  proposed  to  obuio 
from  the  machine.     It  is  well  known,  that  the  arrangement  of 
the  wliole  depends  entirely  on  the  ratio  of  the  velocity  of  the 
motive  furce  to  the  resistance.     This  was  the  reason  thai  long 
ago  induced  experimentalists  to  take  the  trouble  of  determining 
Ihestrengihas  wall  ai  the  velocity  exerted  by  men  and  animals, 
when  they  are  made  lo  move  machinery  )  and  the  results  they 
obtained,  which  have  been  commonly  made  use  of  in  compat- 
ipg  the  eflecl  of  machines,  are,  that  men  exert  from  tweaty- 
•even  to  thirty  pounds,  with  ■  velocity  of  from  one  and  a  half 
to  two  feet  per  second  ;  and  that  a  horae  hai  about  seven  times 
more  strength  than  a  man,  with  a  velocity  of  from  four  to  six 
fi^t  per  second. 
These  are  the  daU  which  we  have  been  obliged  to  use  whw  ForAolaa  of 

'  Hemoirsuf  the  BiSyalAndMii)!  of  Science*  «f  Berlin  for  iras 
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Eulrr  for  ii«-  ever  it  became  oectmtrj  (o  compDle  ibe  effect  of  a  i 
JJ^^J^^  ^  moved  by  men  or  hofKs.  It  it  etideoi  Ibai  tbe  force  ■ 
Man  ino>«l  dlmioitbcd  wbea  ihe  velocity  U  increMed,  ■od  rice  m 
Tdaci'iiH'Ac'  ""  "**  "°' ''"  """'^  ^  '**"  method  of  findii^  tbo  j 
*  Ibe  diminution  or  augmentation  of  ibii  fotce  to  the  i 
Eulec  bu  given  at  two  diderent  formulK  tooocnpute  thia  nt30: 
bat  oo  one  hu  hiiheno  attempted  to  verify  by  ei:|>enaMat  wbicfa  I 
of  tbem  i*  to  be  pteferred,  altbough  tbej  di^  rerj  connde-  ] 
rably  from  each  other.  If  we  pot  P  for  the  abaolutc  force 
wbich  lakei  place  when  we  (imply  consider equihbriam,  C  [be 
abaolate  velodtj  which  take*  place  when  the  man  or  animal 
movei  freely,  and  wiibout  being  overcome  by  tbe  reutlxoce, 
p  the  relative  force,  and  c  the  coireapon ding  rdocily,  we  hm 
by  tbe  fittt  of  tbete  fonnatie,  ' 


p=r 


HilAaiei) 


wbereaa  the  Hcond  givea  Qt  p : 


=^<-5) 


At  I  am  obliged  now  more  than  ever  to  attend  to  a  nomber 
rf  machine},  and  to  compuie  their  effect,  it  therefore  coocenu 
me  very  much  to  koow  exactly  in  »baC  manner  to  estimate, 
compare,  and  fis  Ihe  itrcngtb  and  relocity  of  men  and  animals, 
wbicb  are  uaed  for  moving  vaiioui  machinei,  proper  for  difie- 
rent  purposei. 

With  this  view  I  made,  with  considerable  care,  the  eiperi> 
ments  I  am  now  about  to  detail,  which  of  course  would  bare 
been  very  expensive,  had  1  not  had  some  facilities  which  other 
persons  may  not  posseu. 

To  make  tbe  experimenls  on  human  strength,  1  took  pro- 
mttcuousl;  twenty  men  of  ditferent  sizes  and  constilotiom, 
whom  1  measured  and  weighed  ;  the  result  of  which  is  given 
in  the  following  table  : 


Order, 

Siw. 

WrigbL 

Order, 

Siie 

WeiBht. 

1 

3-  4' 

122 

»'    9' 

7" 

133 

a 

2     3 

134 

5       I 

4 

157 

3 

7     3 

163 

5      3 

3 

17* 

4 

S     0 

131 

5      4 

1 

117 

5 

11    -i 

177 

5     10 

8 

193 

6 

0     4 

198 

,5      0 

3 

133 

7 

8     3 

180 

4    11 

2 

147 

s 

3      1 

117 

3      3 

9 

134' 

0 

4     8 

140 

10 

5      6 

0 

103 

iO 

0    4 

136 

30 

5    10 

1 

181 

i 
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^o  find  the  itrength  that  each  of  theie  men  might  exert  to 
raiie  a  weight  verticall/^  I  made  the  following  experiments  : 

I  took  various  weights^  increasing  by  lOlbs.  from  150lbs. 
np  to  250lbs..  All  these  weights  were  of  lead,  having  circalar 
anfl  equal  bates.  To  use  them  with  success  in  the  proposed 
experiments,  I  had  at  the  same  time  a  kiod  of  bench  made,  ia 
the  middle  of  which  was  a  hole  of  the  same  size  as  the  base 
of  my  weights  :  this  hole  was  shut  by  a  circular  cover,  which 
effected  this  purpose  when  pressed  against  the  bench,  but  at 
other  times  was  kept  at  about  the  distance  of  a  foot  and  a  half 
above  the  bench,  by  means  of  a  spring  and  some  iron  bars.. 
To  prevent  the  weight  with  which  this  cover  was  loaded  during 
the  experiment,  from  forcing  down  the  cover  lower  than  the 
level  of  the  surface  of  the  bench,  I  had  several  grooves  made 
in  the  four  iron  bars,  which  sustained  the  cover  at  any  height 
at  which  it  might  arrive  by  the  pressure  of  the  springs,  as  sooa 
as  the  pressure  of  the  weight  ceased. 

After  having  laid  the  150lbs.  on  the  cover,  and  the  other 
weights  in  succession,  increasing  by  lOlbs.up  to  250lbs.  I 
made  the  following  experiments  with  the  men  whose  size  and 
weight  are  given  above,  by  making  them  lift  up  the  weights  as 
vertically  as  possible  all  at  once,  and  by  observing  the  height  to 
which  they  were  able  to  lift  them,  llie  following  table  gives 
the  heights  observed  for  the  different  weights  marked  at  the 
head  of  the  table. 


Experi- 
ments op* 
OB  their 
strengtks 


in  rabinf 
a  weight 
vertiodly* 


1 
s 
s 

4 
5 

6 
7 

8 


150 


7  10 

7  9 

8  S 
It  4 
14     5 

It  n 

11     9 

9  6 
101  a    1 


160 

170 

180 

190 

fiOO 

910  1 

6**  4« 

4"ir 

4"4" 

3"  a-' 

r  V  i"  H 

6  6 

5    7 

4  7 

8  11 

9  5 

0  a 

7  8 

6  6 

5  9 

4  11 

4  0 

3  0 

7  6 

7  S 

A  10 

5  3 

4  7 

4  0 

11  1 

9  7 

8  5 

7  10 

7  1 

5  10 

14  0 

18  5    IS  8 

11  $ 

10  1 

8  6 

11  3 

10  5   9  3 

8  1 

4  9  3  31 

10  a 

9  4  8  11 

8  1 

6  11 

5  10 

8  S 

7  1 

5  «|  4  T 

S  9 

1  8 

6  S 

4  7 

3  9 

1  a  B 

1  7 

.  0  4 

990 

930  1 

f40 

1-  7- 

cT  r* 

3  8 

8  t 

V   4^ 

4  7 

3  9 

1  3 

6  6 

4  1 

0  1 

3  8 

1  11 

0  9 

a  1 

3  9 

1  0 

950 


This  table  proves  to  us,  that  the  sixe  of  the  men  employed  RtsaJts. 
to  raise  the  weights  vertically,  has  considerable  influence  on  the 
height  to  which  they  severally  brought  the  same  weight.    We 
ind  also  by  this,  tl^t  the  height  diminiihea  in  a  naucb  moro 

R2 
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considerable  ralio  thaa  ihe  weight  iocreaiet  ;  and  we  majr 
tberofore  coDctuile,  tbat  it  ia  advantageout  to  employ  targe  men 
when  it  bocomet  necettary  to  draw  vertically  from  below 
upwardsjand,  OQ  ihecnnlrary,  it  is  moreadrantageoui  to  era- 
ploy  men  of  coniiderable  weight,  when  it  ii  required  (o  lift 
op  load*  by  means  of  a  pulley,  about  which  a  cord  paai«l, 
which  ihe  workmen  draw  in  a  vertical  direction,  fiom  above 
downwards-  To  6nd  thcabsolute  strength  of  these  men  ia  a 
borizonlal  direction,  T  look  the  following  method  ; 

Hnring  fixed  over  an  open  pit  a  brass  pulley,  extremely  well 
made,  of  fifteen  inches  diameter,  whose  axit,  made  of  well- 
polished  steel,  to  diminish  the  friction,  was  tbre«-foartbs  of  an 
inch  in  diameter  ;  I  passed  over  this  pulley  a  silk  cord  worked 
with  care,  to  give  it  both  the  necessaiy  strength  and  flexibility. 
One  of  Ihe  ends  of  ibis  cold  carried  a  hook  to  hang  t  weight 
to  it,  which  hung  vertically  in  tbe  pit,  whibt  the  other  end  wu 
held  by  one  of  the  twenty  met),  who,  in  the  fiisl  order  of  lbs 
following  experimenli,  made  it  pass  above  bis  sboulderi)  ln> 
■tead  of  which,  in  tbe  second,  be  simply  held  it  by  his  hatuli. 

f  had  taken  the  precaution  locoostruct  this  in  such  a  rotnoer, 
that  the  pulley  might  be  raised  or  lowered  at  pleaiure,  in  ordec 
to  keep  the  end  of  the  cord  held  by  the  man  always  in  a  bori- 
XODtal  direction,  according  as  (he  man  was  tall  or  short,  lod 
exerted  his  strength  in  any  given  direction. 

1  had  made  the  necessary  arrangements,  to  u  to  be  able  to 

load  aucceuively  Hie  basin  of  a  balance  which  I  had  attached  to 

Ihe  hook  at  the  end  of  tbe  cord  which  desocoded  into  tli« 

pit,  whilst  Ihe  man  who  held  the  other  end  of  the  cord  eni> 

ployed  all  hisstrcngth  witboutadvanclDg  or  retracting  a  lingl* 

inch. 

__  nis       The  following  (able  gives  tbe  weights  placed   in  the  basin 

Hu  lio^(£"    "'"'"  '''"  workmen  were  obliged  to  give  up,  having  no  loager 

tally.  tufEcient  sirvnglli  to  sustain  the  preisare  occasioned  by  tha 

weight.     To  proceed  with  certainly,  I  increased  the  weight 

each  lime  by  five  pounds,  beginning  from  60,  and  interval*  of 

timci  having  always  pTecitely  J  space  often   second*  between 

them.      The  result  of  ihese  obiervatiou),  repeated  iCveial  daya 

in  soccestion,  is  contained  in  the  following  table  : 

When 
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When  the  ooni  paued  om  the  shoolden  of  the  workmen : 


Order. 

lbs. 

Order. 

1 

99 

6 

2 

105 

7 

3 

iio 

8 

•  4 

100 

9 

5 

105 

10 

Ibt. 

Order. 

Ibt. 

Order. 

100 

11 

99 

16 

115 

13 

100 

17 

105 

13 

110 

18 

95 

14 

90 

19 

90 

15 

110 

20 

lbs. 


When  the  cord  was  simply  held  before  the  man : 


Order.  |    lbs.     i  Order. 


1 

2 

a 

4 
5 


I 


90 

105 
105 

90 
05 


6 

7 

8 

9 

10 


lbs. 


100 
110 
100 

90 

85 


Order. 

lbs. 

Order. 

• 

11 

90 

16 

12 

90 

17 

13 

100 

18 

14 

85 

19 

15 

105 

1  30 

Tbeie  two  tablet  show^  that  men  have  leti  power  in  drawing  RmqIis. 
a  cord  befiire  them  than  when  they  make  it  pais  over  their 
ahooldert :  it  shows  nt  alto  that  the  laigeit  men  have  not 
alto  the  greatest  ttrength  to  hoM^  or  to  draw  in  a  borisontal 
direction  by  means  of  a  cord.  To  obtain  the  ahtdole  veloci^ 
of  thete  twenty  men,  I  proceeded  at  ^lowt : 

Having  measured  very  exactly  a  diitance  of  12,000  Bhin-  MftraUagof 
land  feet,  in  «  plain  nearly  level,  I  canted  thete  twenty  men  to  gglS^ 
march  with  a  good  pace,  but  withoot  running,  and  ao  at  to 
continue  during  the  tpace  of  four  or  five  hourt.    The  fdlowinf 
it  the  time  empk>yed  in  detcribing  thit  tpaoe,  with  the  velodty 
resulting  from  each  of  them. 


Ord.rniiie.  Veloe.  lOrd.  Time.  Veloc.  Ord.  Time.  iVetec. 


1 

s 

3 

4 
5 

6 

7 


41  IS 
S9  8 
S9  4(t 

54  11' 

55  11 
38    7 


4'  94 
4  85 


5 
5 
5 
5 
5 


55 
04 
83 
68 
t5 


8 
9^ 
10 
11 
It 
13 
14 


¥y  9 

40  to 

40  51 

S6  17 

58  11 

38  51 

37  1 


35' 17 
41 

4a 

40 
39 
37   51 


.V  51 


t5l4 


194 
575 


71 
90 

01 

5  a9 


It  is  necessary  to  mention,  with  rq;ard  to  thete  ezperioieDl^ 
that  I  Cook  care  to  place*  at  certain  dbtanoet,  penoot  in  wboak 
I  could  place  confidence,  in  ofder  to  obterve  whether  thete 
men  marched  imilbnpJy  and  infficinBtly  q^ick  wUkoiit  sm* 
ning. 

Hiftaf 
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Having  Ihus  obtained,  nnt  only  llie  ahiolnl*  force,  bol  tbe  «bw 

lule  velocity  alio,  of  w\tn\  men,  I  look  tbo  follawing  method 

to  deierniiue  (heir  rclaiive  force. 

Tba  ram*  with      I  h,id  made  use  of  a  machine  composed  of  (wo  large   e7liB- 

Tc«!iUdc°  '^     ^^^^  °^  ^^'y  '**"'  marble,  wliich  turned  round  a  vertical  cyliQ- 

■{unEi  tbe      der  of  wood,  and  mtivpd  by  a  borse,  wbich  described   in  iu 

""''  inarch  a  circle  of  trnHhinl.ind  feet.     Thi*  machine   appe*red 

lo  mo  the  most  proper  to  mate  tbe  following  eipeiinjenM, 

which  lerve  todclcnnine  ilie  lelative  itreiigth  that  tbe  mea  bad 

employed  lo  move  this  machine,  and  which  I  u»e  hereafter  to 

determine  wbich  of  Euler'i  two  formuLaB  ought  to  be  pw- 

ferred. 

To  obtain  this  relative  force,  I  took  here  tbo  larae  pollef 
^^  otbich  served  me  io  ilio  preceding  etpcrimeQt*>  by   a[q>t]riBg 

^^L  a  cord  lo  the  vertical  cylinder  of  wood,  and  attacbiag   lo  (be 

^K  etiitr  end  of  ihit  curd,  wbich  entered  inlo  an  opea  pit,  ■  •»£- 

^■^  *        cieni  weight  lo  give  lucceiiively  lo  tbe  nuchioe  difiereot  wio* 

^^  diie*. 

Having  applied  ju  this  manner  a  weight  of  215lb».  tbe 
machine  aoqaired  a  tnotion  which,  after  being  reduced  lo  id 
uniform  motion,  taking  into  account  tbe  acceleratioa  of  Um 
weight  of  the  friction,  and  of  ibe  iliffneu  of  tbe  conlf  gan 
3-41  feet  velocity  ;  and  having  applied  in  the  tame  maoDer  a 
weight  of  220lbi.  the  mulling  uniform  motion  gave  a  vela* 
city  of  X4!J  feet.  1  onljr  mention  tbeae  two  limits,  became 
they  serve  as  s  comparison  with  what  Immedieieljr  Jbltowa. 
I  b^aD  these  experlmenis  wiih  a  weight  of  lOQlba.  and  io- 
cieaied  it  by  five  every  time,  from  that  number  vp  lo  40(Mba. 

I  made  this  machtoe  move  by  tbe  leven  first  tA  my  work* 
men,  placing  them  in  such  a  way,  that  their  direct  iop  remained 
almost  always  perpend iqular  to  the  ario  oo  wbich  was  attached 
the  cord  wbich  passed  over  their  shooldert  in  an  almost  bori* 
zonlal  direction. 
Xasnlts.  Tfatu  situated,  they  made  261   turns  wUh  thii  machine  la 

two  honrs,  which  gave  for  their  relative  velocity  (  =  3"  45  feet 
per  second.      We  have  also  tbe  absolute  force,  or  P,  from  tbeae 
seven  men  by  the  above  Uble  =  730lbs,  and  their  abaolnte 
Tflocity,  or  C  s  A'30  feet. 
Therefore,  by  lubslitutiog  tbeae  value*  in  tbe  fint 


r 
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we  find  the  relatife  force  p  ar  aodlbt.  which  agrees  very  well 
with  what  we  hafe  jim  found  abofe. 

If  instead  ci  tbit  fintfbrinola,  the  second  be  taken,  it  gires 
p  =  ld3lba.  which  It  6r  too  little. 

By  this  it  is  evident,  that  the  first  of  Eoler's  two  formulse  is  Enlem  first 
to  be  preferred  in  all  respects.    I  have  also  made  a  great  nam-  ^jj^  ^^ 
her   of  combinations,  and  I  almost  always  found  the  same 
effect. 

Dividing  tbe  205lbs.  which  i^  have  jost  foond,  by  seven, 
the  nooiber  of  workmen,  we  get  29lbs.  for  the  relative  force, 
with  2*45  ieet  relative  velocity  for  each  man,  which  is  rather 
more  than  the  values  commonly  adopted  in  the  computation 
of  machineiy.    A  number  of  other  observations  on  different  A  mtn't 
machines,  which  I  intend  to  relate  another  time,  have  g>^en^^^^ 
mo  the  same  result ;  that  is  to  say,  we  must  value  the  mean  v«oe.  per 
human  strength  at  29  or  30lbs.  with  a  velocity  of  2|t  ^^  por  "^^^ 
second. 

To  obtain  the  ratioof  the  strength  of  a  horse  to  thit  of  a 
man,  I  had  the  same  machine  moved  by  a  horse,  without  alter- 
ing any  thing  1  and  I  found  by  ten  diflerent  horses  which  I 
usedsucoessively,  that  a  hofM  makes  003  turns  in  two  hours 
instead  of  281 }  therefore,  by  supposing  the  static  motion  of 
a  horse  seven  times  greater  than  that  of  a  man,  we  find  that 
the  former  has  5*3  feet  per  second  of  velocity. 

By4his  it  is  evident,  that  the  effect  of  a  horse  is  fourteen  Hones  exceed 
times  greater  than  that  of  a  man,  or,  which  amounts  to  the  ||*^  ^  ^''^ 
same  thing,  fourteen  men  m|^  be  used  instead  of  one  horse.      '^^*^^* 
Hence  it  appears,  that  it  is  much  more  advantageous  to  employ 
horses  than  men  in  moving  machines,  if  other  reasons  did  not 
require  us  to  prefer  men. 

I  have  also  made  a  number  of  other  interesting  observations 

on  horses  and  oxen,  which  are  likewise  used  in  moving  naa- 

chioes ;  but  as  I  am  now  waiting  for  observations  of  this  kind, 

which  other  persons  are  making  according  to  my  plan,  I  shall 

"    reserve  tbem  for  another  memoir. 


U. 
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n. 

Jn  explanatory  SiaUwuai  tf  ike  NoUmii  or  Priadplet  upat 
Ufhich  ike  systematk  Arraugewteni  it  fimnded,  wluek  ufot 
adopted  as  Ike  Basii  of  m  Eua^  om,  Ckemieal  Nomumdatures 
By  Professor  J.  Bbizbliui. 

(Cmiumedfremp.  1Q6.) 

IkidKatkm  ^f  A  FTER  this  genend  renew  of  tiiechuigw  wbidi  appeir 
cx^mentt  J\^  lobeuecetHHy  in  the  theory  of  cheouitry,  I  dieD  \mm 
the  eomhim-  the  honoar  to  present  to  the  academy  the  ranlts  of 


^^"h  ^aSb!^  periments  apoo  the  combinations  of  various  netab  with 
and  withsd-   V^  "^  ^^^^  solphar^  made  with  the  intention  partly  of  fctegi 
I^^r'^''^'''' mining  their  composition  with  greater  precision,  in  orier  tp 
compMitioii,    refiite  certain  incorrect  notions  respecting  their  ntfnn^ 
^^  electro-  partly  to  ascertain  the  electro-chemiol  natore  of  tbaae.*! 

twv  and  Rla-**^^^**^^P^*^^]^^'°S^^^^^'^^PT^  ^^  syHen 
the  other  combustibles.     Moch  remains  yet  to  be  ~ 


this  subject,  because  the  field  to  be  explored  b  so  cateusite^ 
that  each  individoal  step  appears  relatirely  of  small  mpgoitode. 
My  researches  have  been  made  upon  the  oxides  of  tin.  tella- 
riora^  gold,  platina,  palladiom,  lead,  sine,  and  mangkiesei 
and  at  my  request  the  following  metallic  oxides  have  lieen  ana* 
lysed,  namely,  those  of  cerium  by  M.  de  Hislnger ;  those  of 
nickel  and  cobalt  byM.Rathoffj  that  of  bismuth  by  M.La* 
gerbjelm;  and  those  of  mercury  by  M.  SeAroud  %  and  thcao 
chemists  solicit  the  honour  to  publish  their  works  in  the  Me- 
moirs of  the  Academy. 
Ammoiiiniii?         I  should  also  have  wished  to  add  to  these  experiments 
that  of  .the  production  of  an  amalgam  of  ammonium  produced 
an  anhydrous'  ammoniacal  salt }  and  though  in  my  experi* 
ments  on  that  subject,  an  amalgam  of  kalium  has  produced  an 
amalgam  of  ammonium  in  the  subcarbonate  of  ammonium, 
prepared  with  the  carbonic  acid  gas  and  dried  ammoniacal  gas, 
I  shall  not  venture  to  present  the  same  to  the  Academy  as  a 
well-determined  result,  because  I  have  not  yet  had  an  oppor- 
tunity of  examining  to  what  degree  I  may  have  succeeded  ia 
operating  with  materials  perfectly  deprived  of  water.    It  is^ 

never- 
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neveithelMS,  clear,  itial  the  tucceu  of  in  exiKriment  of  Uiis 
nature  would  be  deciiive  at  1o  the  nature  of  Rnimoniuin. 

/-  Concemiag  ihe  Oiidet  of  jlnliatomum. 

KalwilhitHDding  llie  labours  of  chemisie  bave,  perhipa,  been  Ou  the  mii- 

more  frequeoily  employed  upon  lbj»  mdal  than  upon  my '*''/ '"^■."f 

,  .        ,.  ,  ..       ,        ■  .        .' ■Diinionuloi- 

ouier,  we  have  nitbeito  poueased  but  few  data  T«ipeciing  the  id„, 

number  and  tbe  nature  of  its  oxides  ;  and  ibe  informaiion 

given  in  elementarj  woiki  is  ofien  coniradiciory  ibe  one  to  ibe 

oiber.      The  cbemitit  who  have  operated  iiie  moil  auccetifully 

upon  tbeie  oxides  are,  MM.  Prouil.  Thenard,  and  Bucholz. 

Xhcnard,  guided  by  the  principle  of  onlimilwJ  combioationi 

advanced  by  tbe   illustrioui  Bertboltel,  fuund  that  antimanjr 

produced  lit  dilferent  oxidei,   that  in  to  say,  one  black,  one 

cboflnulbtown,  one  greriah  white  nndfuaible,  one  white  aud 

not  fuiible,  one  orangi.-,  and  one  yellow,  in  which  the  tjaantity 

of  ox^Q  differed  DO  more  than  one  or  two  per  cenL     Proud, 

on  the  contrary,  found  no  more  than  two  oxidef,  of  which  he 

ba«  detenuined  the  composition  with  considerable  accuracy ;  and 

Bucbolz,  who  repeated  Ibe  experiments  of  Theaard  with  (be 

inicntiunof  exaoiining  them,  could  lind  only  two  d^rees  of 

oxidation  precisely  ilie  snme  which  Proust  had  described.     I  -pi,,  ,o,|,ni 

bave  found  as  many  as  four,   which   it  is  inconlesiibic  that  liiura«iidl<»Bi. 

Thenard  taw,  though  he  did  not  welt   distinguish  them  from 

the  mechanical   miMurei    of  different  degree*  of  oxidation, 

which  are  very  frequently  obtained  i   aud   though   he  has  given 

no  other  distinctive  character  iban  the  colour,  which  it  so  often 

fallacious. 

1  miul  observe,  (bat  tbe  antimony  employed  In  all  my  expe*  Antimony  wis 

perimeiils  was  purified  in  Ibe  foilou  ing  manner  :     I  reduced  it  pnriiwd  by  ttt- 

to  potvder,  and  mixed  it  with  the  white  oxide  of  antimony,  "^j^' 

whicb  I  ihen  exposed  to  fire  till  (be  mixture    was  fused.     If 

the  fused  oxide,  which  Sowed  above  the  metallic  bottom,  was 

fuund  to  be  coloured  after  cooling,  I   repeated  tbe  tamo  ope- 

I.  fuAozuftfm  srififum  Is  formed  when  tbe  melal  is  eipoaed  |.  gDlMxl>tiiin 
for  a  longtime  to  the  action  of  an   humid  and  warm  atmot- stibicDBi ; 
phete.     It  totm*  an  extremely  ihia  coat  of  a  blackish  grey  .l^pj^^  * 
colour,  tahich  prevents  all  faiilier  action  of  tbe  atmosphere  blwkisb  grey. 
~0,«rdcr  10  obtain  this  xoboxide  in 

lafRer 
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larger  quantities^  a  pieee  of  antimony^  fbied  in  a  tobe  of  glw, 

to  give  it  a  coorenient  forin»  was  employed  as  the  poaitire  coa- 

\ho  by  Toltt-  diictor  in  the  decomposition  of  pnre  water  by  a  voltue  pile  of 

'^"^  fiftjpair.    Theantimonj  produced  osigen  gaa  id  eztremdj 

small  bubbles^  bat^  at  the  same  time,  it  became  awered  with 

■  grey  pellicle  which  became  alnaost  black  when  the  metal  wm 

dried  in  the  air.     That  part  of  the  antifloony  which  wea  oofend 

by  the  cork  had  preserved  Its  metallic  brilliaDcy»  end  the  difle- 

renoe  between  the  labosided  sorftoe  and  dear  metal*  was  vc^ 

marked.    But  as  even  in  this  experiment  the  maheaMm  did  not 

appear  visibly  to  increase  as  soon  as  the  pdlide  vaa  Ibrniedi 

1  employed  antimony  redeced  to  powder  as  the  peeitive  coe- 

ductor,  and  touched  at  tlie  bottom  by  the.poiat  of  Ibe  platins 

AnoAer  vol-  wire.    This  point  produced  q^igen  gas»  which,  fmo^  time  to 

•n  Hie^antim.  ^^"^'  '^"^  through  the  powder,  and  thislast  began  to  be  ooveied 
powikrr.  with  a  lighter  and  blui^  powder.    After  some  daya  this  pow- 

der had  increased  so  orach  aa  to  be  capable  of  bttpg  aepaiated 
from  the  metal  by  means  of  levigytioo.    This  beoomea  oeariy 
black  by  drying,  and,  when  rubbed  with  a  poliahed  blooditoa^ 
nfcomfKM.      clid  not  give  the  soudlest  trace  of  metallic  lurilliancy.     When 
Mf  bv  an  arid'  ^^^wo  into  moriatic  acid,  this  fluid  emitted  a  alight  ameli  of 
hydrogen,  and  a  few  instants  afterwards,  metallic  part  idea' were 
seen  swimming  in  the  acid,  and  were  more  easily  precipitated 
by  soda  than  the  powder  before  the  action  of  the  acid.    The 
subojLide  of  antimony,  therefore,  possesses  a  property  onmmon 
to  most  of  the  suboxides,  of  being  decomposed  by  the  action 
of  acids,  by  concentrating  the  oxigen  opon  part  of  the  me- 
tal -to  produce  a  l>ase  combinable  with  th^  acid,  and  redocing 
the  other  part  to  the  metallic  state. 
ron»p«»iti<m        I  have  not  l>een  able  to  produce  this  suboxide  in  a  snffident 

^V't»wTip!  *HJao^»^r  «o  an*')'*  »^ » *>"'  ^  •^'^ll  hereafter  shew  bow  it  U  pos- 

Bible  to  find  its  composition  by  calculation  with  some  degree 

of  probability. 

9.  Oxidiin  2.  Oxidum  stUiosum.     The  characters  of  this  are  very  well 

•tibioniiiii.       known  from  the  experiments  of  Proust  anJ  Thenard.     It  has  a 

fiuibJc  '&e.      ^ir^7  white  cokmr,  is  slightly  soluble  in  water,  is  easily  fnaed  by 

a  cherry  red  heat  into  a  yellowish  fluid.    The  mass,  when 

cold,  is  crystallized  in  the  manner  of  asbestos,  bnt  the  groups 

of  crystals  cross  in  every  direction,  and  it  is  not  difficult  to 

break  their -oontinaity, 

«.  In 
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8.  Id  order  to  determine  the  quantitiet  in  the  composition  Fomed  with 
of  this  oxide«  I  dtg^tted  ten  grammes  of  antimony  with  nitric  l^!^^^^^' 
acid  nntil  thej  were  a>mpletel7  corrodod.    I  then  mixed  the  trie  acid, 
liquid  with  much  water,  and  washed  the  precipitate  with 
water  until  that  fluid  came  off  without  bring  capable  of  red- 
dening tomsoku     The  oxide  thus  obtained  weighed,  when 
dry,  13-063  grammes;  and,  in  order  to  drive  off  all  water, 
J  exposed  it  in  a  glass  capsule  to  an  beat  no^as  high  as  ignition, 
but  it  took  fire  on  a  sudden^  and  continued  to  burn  lil^e  fungus.  Takes  fire  by 
(or  tindtr)  at  the  same  time  snbluniog  in  a  thick  white  smoke,  |^^^^  ^^ 
of  wbidi  part  was  condensed  on  the  sides  of  the  glais.    The  white. 
powder»  bjT  this  meaoSj  became  as  white  ^  snow,  and  weighed 
12*3  grammes. 

t.  As  this  analytical  method  did  not  appearvery  good,  I  AaotberMie- 
mixed  in  a  small  glass  retort  ten  grammes  of  murias  bydrargy-  ^^TL^^and 
ricos  (corrostfe  sublimate)  in  powder,  with  twenty  grammes  of  corros.  mUi- 
powdered  antioDooy.    The  atosospberic  air  of  the  retort  bar-  "^"^  iabidrt- 
ing  been  expelled  by  hydrogen  gas,  and  a  small  recetyer  filled       ' 
with  hydrpg^  gas  being  also  applied,  I  gently  heated  the  mix- 
lore  until  the  murias  atibiosus  (hotter  of  antimony)  came  over, 
and  lastly  1  heated  the  body  of  the  retort  red  hot,  to  dbtil  over 
the  mercuiy  amalgamated  with  that  pan  of  the  antimony  which 
had  been  added  in  excess.    The  quantity  of  16,98  grammes  snd  from  the 
of  aBtimooy  remained  in    the    retort.      Consequently   ten  J[2J^^|'^^^ 
grammes  of  murias  hydrargyricus  had  been  decomposed  by  composed   by 
302  grammes  of  antimony.    But  100  parta  of  this  salt  conuin  qj||^^t][y  ^f 
5'75of  oxigen  combinal>le  with  other  metals.    100  parts  ofantim.  the 
antimony  had,  therefore,  been  combined  with  thirteen  partf  ^"l^^^^e 
of  oxigen.  .  were  deduced, 

I  repeated  this  experiment  several  times  without  having  ^^^'%^  P^*^ 
ever  obtained  results  perfectly  equal,  l>ut  varying,  as  ibr  example,  abont'l9i  oxi- 
]  9,35  or  19,68  parts  of  oxigen  for  100  of  antimony      TheS^*^ 
causes  of  error  in  this  experiment  may  be  several.     For  in- 
stance, it  is  possible  that  the  naercury  may  be  so  adherent  to  the 
antimony  at  not  to  be  separated  but  at  a  temperature  which 
would  also  carry  over  a  little  of  the  latter  ^  and  it  is  also  pos- 
sible that  a  small  quantity  of  mercurial  muriate  may  arise  l>e- 
fore  decomposition  along  with  the  vapors  of  the  muriate  of 
antimony.    It  is,  therefore,  probable,  that  these  experiments 
may  have  given  the  quantity  9f  oxigeo  rather  too  g^eaL 
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In  njr  ewyi  on  determinate  [troportiom,  I  have  often  Mca^ 

ttin«d  the  ctnnpotUiun  of  an  oxide,  wbich  wai  ififficnlt  lo  tnth 
l)(ei*i(b  eiactncM,  by  aoalyiing  ihe  aalpbaret  of  the  tame 
metal,  asd  c^culating  the  coinposilion  of  the  oiide  from  tbii 
analytit-     I  endeavoured  to  do  ihia  in  the  present  caM. 

3  Sulpharflum  ititji.  i  mixed  100  parts  of  pulverized  an- 
timoDj  wiih  300  pani  of  very  pure  ctnaabar,  and  1  exposed 
the  mixlure  to  heal  in  a  retort.  WIicd  ihe  cinnabar  appeared 
to  he  entirely  decompoBed,  and  the  eiceis  drivea  out  of  ibe 
balb  of  Ihe  reiort,  1  left  the  sulphnret  of  anlia'iocy  in  ftuion 
for  several  ro'iDDle*  at  a  cherry  red  heat,  and  iben  took  the 
retort  from  Hie  fire.  The  aulphtirel  of  aDtiinonj  weighed 
I37'3gn.  la  the  up[>er  part  of  ibe  retort  1  found  a  uoall 
(joaniity  of  a  reddish  snbslance  iublimed.  t  supposed  it  lo 
be  cinnabar  not  coropteiely  expelled,  and  heated  the  folpburei 
again  in  the  retort  till  it  boiled.  The  red  (ubsiance  was  in- 
creaicd,  and  I  at  last  discovered  that  it  wan  crocus  of  antimony 
produced  by  the  access  of  air.  As  the  sulpburet  of  antimony 
ii  slightly  volatile  in  a  very  elevated  temperature,  the  result  of 
ibis  experiment  likewise  is  not  very  exact ;  but  it  nay,  bow> 
ever,  be  inferred,  that  the  quantiiy  of  uxigeo  in  tii*  oxidium 
siibiosum  cannot  be  lets  than  IS'6  for  one  hnndred  pirU  of 
metal. 

4.  IFhiieorideof  anlimonif*.  (a)  T<ro  parts  of  pnlvertied 
antimony  oxided  (in  a  phial  carejlilly  weighed)  by  pure  nitric 
acid,  and  the  oxided  mass  strongly  ignited  in  the  phial,  pro 
duced  in  difii;rent  experiments  I2S'6,  126:13,  and  137'8  paru 
of  white  oxide. 

I.  too  parts  of  polverixed  antimony  first  disaolTed  in  n'ltnv 
morialic  acid,  and  then  precipitated  and  well  washed  witb 
water,  produced  a  quantity  of  oxide  of  antimony,  which,  aftex 
tlrong  ignition,  weighed  126.36  parts.  The  acid  liquor,  afler 
dilution,  contained  no  more  oxide,  and  did  not  become  tuibid 
by  saturation  with  an  alkali.  The  experimeno  appear,  there- 
fore, to  prove,  that  this  oxide  does  not  contain  lest  tban  358 
mote  than  27*8  of  oxigen  lo  100  parts  of  metal.  We  see, 
therefore,  that  this  oxide  mutt  contain  I  j  times  u  mocb  0xi> 

t  (be  irordi  unAm 
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fta  » lbs  preceding  degree,  though  the  exact  number  w3i  not 
MKetta'med. 

la  order  to  obtain  a  more  determinale  result  b;  anolber  pro-  Exp.  T\w  ox- 
cei»,  I  endeavoured  to  reduce  the  while  oxide  at  the  fird  degree  '^."Jp'^^"' 
of  oudaiion  by  means  of  metallic  aniimony.  1,  therefore,  mixed  Lrated  witk 
the  metal  ia  exiremel/   fine  powder,  with  1**'"^ '''^ ''*'''*  ttm  Tthe »ra- 
tbaa  would  hive  beeo  required  to  oxide  the   metal.      I  iotro- liiniiion  m* 
duced  the  mixiore  into  a  small   phial,   of  which  I  drew  out  *^^'''»' *'=■ 
(he  neck  into  the  form  of  a  capillary  tube.     The  bodj  was 
beJded  in  sand  in  a  small  crucible,  and  exposed  to  a  sufiiciealty 
•trong  fire  to  make  it  red-bol ;  and,  at  the  moment  when  the 
matter  eoiered  into  fuiion,   I  bermeiically  clo^d  the  end  of 
the  capillary  neck,  by  melting  the  extremity,  and   I  left  the 
mixture  in  that  heat  for  half  an  hour.     Three  grammes  of  the 
wliite  oxide  of  aniiroony  had  oxided  0323  grs.  of  metallic  an- 
timony, and  atforded  a  futible  oxide.     I  reduced  ibii  again  to 
powder,  and  mixed  it  with  powdered  aotimony,  after  which 
I  fused  it  in  a  similar  phial  ;  but  in  iti  present  state  it  was  ca- 
pab'e  of  dissolving  only  a  small  quantity  of  antimon_y,  which 
would  have  been  correspondent  with  003  gri.  of  aotimony 
upon  the  whole  quantity  of  oxide.     The  fused  oxide  which  I 
had  obtained  by  this  operation,  was  of  a  pearl  colour,  its  frac- 
ture  crystalline,   granulated,    and   very   compact;   it   was  ex- 
tremely coherent,  and  difficult  to   break,   and  all   iu   external 
properties  proved  itiat  it  was  not  a  pure  xtibious  oxide.     1  re- 
peated  thi*  experiment  several  time*,  and  always  found  that 
the  white  oxide,  fused  with  metallic  antimony,  dissolved  one- 
third  more  than  it  before  contained  ;  thatii  to  say,  that   lOO  i«)paitioT- 
pans  of  the  oxide  can  oxide  an  addition  of  16  parts  of  the  |,g''^f,°^**^ 
metal  1  and  if  we  attend  to  this  result,  which   is  determined  meta), 
with  the  utmost  possible  accuracy,  we  shall  find  that  the  fusible 
oxide  produced,  of  which  the  external  characters  are  so  dlfife- 
ent  from  those  of  the  oxidnmstibiuium,  cannot  be  the  isme 
as  this  last ;  but  that  it  must  be  a  combination  of  tbc  oxidum  running  a 
stibiosum  with  the  while  oxide  in  such  proportion  that  the  oxi-  cooij)ou«d  of 
gen  of  the  former  is  double  th.it  of  the  latter.      Such  combina-  oiidcs  of  dif- 
tions  between  oxides  of  different  degrees  of  the  same  metal,  f<reni  de- 
are  not  very  rare,  though  they  bare  not  hitherto  been  much  '""^ 
attended  to,  or  else  have  been  considered  as  ditFerenl  degrees 
fftali    I  redncod  the  oxide  into  powder. 


iodBIH^^^* 
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■nd  iigaitd  it  with  ihe  ttinittrate  of  potnb  :  ihe  stibiool    i 
oxide  wudutolved,  wlille  ibe  while  oxide  wai  fepsmed  in  ibi 
.form  of  an  cxtremeiy  while  and  voUroinoua  pawdct. 

Inonletio  compare  the  <]aanlity  of  oxigen   in   the  wliiU    | 
oxide  with  ihe  quantiiy  of  lulphur  which  can  cumbiiM  Vitfa   ^ 
Ihe  meul  il  conUmi,  I  mixed  100  pari!   of  nhile   oxide    wiib    : 
lOO  pari*  of  tulphar,  and  healed  them  logelber  in  a  itnall  phial    I 
tiacily  weighed,  which  hads  narrow  neck,  and  of  which  the 
spei  lure  was  doted  with  a  stopper  of  charcoal.    The  heat  em- 
ployed waa  al  first  very  gentle,  uniil  the  disengagement  of  sul- 
phureous acid  bad  ceased,  after  which  I  heated  the  phial  amldM 
ihe  buraing  charcoal  until  the ancomhined  sulphur  wai  entirely 
dtuipaled,  and  ihe  bulon  of  &ulphurel  remaioed  in  fusion  at  ths    < 
boitom  of  the  phial.     It  weighed   107'2S   p.     Alihough  (be 
volatility  of  the  ctilpburet  of  antimony  could  not  be  pKfectljr    < 
obviaied  in  this  experiment,  1  have  reawn  to  ibink,  that  the 
length  and  sroalloeis  of  the  neck  of  the  phial  prevented  any 
lots,  and  more  especially  as  the  masi  was  never  so  much  heated 
as  10  put  il  into  a  slate  of  ebulliiion*. 

(To  if  continued.) 

III. 
A  Reply  to  DonJottTB  Bodrigi'ez's  Animadveniom  m  Pati 
tlf-lht  TrigonomelrUal  Suri'fy  of  England.      Bif  OuXTHVS 
GnBOOHy,  LL.  D.  o/'Mtf  Royal  Military  Jcadtmy,  IFeot-    ' 

To  (T  mckvlion,  Etq. 
DEAR  SIB, 

WHEN  t  say  that  I  have  been  K'^aily  surptiied  to  aee 
in  the  second  part  of  ihe  Philosophical  Transactions  fat 
1812,  Don  Rodriguei's  animadversions  upon  part  of  the  Eap 
*  I  nrver  upcratrd  npoii  n  lubttanrc  H'Lirli  in  gfnerul  aSonltd  me 
rmilli  so  larioui  ai  antimciTiy  and  iu  oxide*.  In  order  to  siicHtiiD 
wlii.-lb>:rtli«  oxides,  wbicli  uc  often  obtained  nitL  lc«i  oxigm  than 
.  iIjc)' ought  (n  contain,  have  been  volatiliwd  witli  ilie  acid  puiplojed 
for  their  oxidation,  1  beatrd  such  on  oxide  with  suiphor,  and  converted 
it  into  Hulpho ret.  IIH)  p.  of  aDtimoDy  iiroduced  1(8*5  of  yellow  oxide, 
wliidi  by  ifnitioQ  lelt  1?V8  of  nliite  oxide,  and  lhe»e  produced  witli 
snlpbur  IN'i  of  »Dl|)UDrel.  It  xppoirs,  thcreforr,  that  tliese  oxide* 
caniaiii  cumbinatiani  of  difftrent  degrees  of  oxidation,  which  prevenl 
U)e  MtiuatioD  with  oKicen. 
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lish  Trigonometrical  Sxxnfey,  I  conjectore  (hat  I  am  merely  tiooal  tnnrey 
detcribing  a  feeling  which  has  been  iDore  or-  leaf  experienced  ™  Fun«"»u. 
by  every  man  of  icience  in  the  kingdom.    The  poblication  of 
an  attempt  by  u  foreigner  to  cast  discredit  upon  a  great  national 
undertaking,  in  the  transactions  of  the  most  eminent  philoso- 
phical institution  of  that  nation,  the  Royal  Society, — that  is,  in 
a  w<»rk  which  learned  men  on  the  continent  contemplate  as  a 
fair  picture  of  the  science  and  genius  of  England,  is,  I  believe, 
a  thing  unprecedented  in  the  history  of  literature.     If  the 
great  work  which  Don  Rodriguez  has  taken  upon  himself  to 
examine^  had  been  really  reprehensible,  it  would  still  have  been 
extraordinary  that  he  should  have  been  permitted  to  give  his 
censures  currency  in  such  a  vehicle  ;  but  how  much  more  ex- 
pordinary  must  it  be  thought,  if,  on  inquiry,  it  shall  appear, 
that  his  strictures  are  causeleM,  and  therefore  unjust.    This  is 
an  inquiry  which  every  man  of  competent  information,  who  has 
at  heart  the  honour  of  his  country,  has  a  right  to  institute  ; 
and,  however  unpleasant  the  undertaking  may,  in  some  re- 
apects  be,  I  enter  upon  it  without  delay,  t)ecause  Colonel 
Mudge,  whose  reputation  is  so  deeply  implicated  in  this  busi- 
ness, is  at  present  prevented  from  giving  Don  Rodriguex's 
paper  that  dedded  and  complete  refutation  which  it  will  here- 
after receive  at  his  hands,  and  because  his  silence,  though  una- 
voidable, may  be  construed  into  defeat. 

Impressed  by  these  considerations,  I  propose,  in  this  com-  i>r.  O.'s  rea 
rounication  to  show,  that  the  observations  of  this  ingeniuus  *^i»  f<»r  qi  ctf 
foreigner  are,  on  all  his  main  positions,  unfounded :  and,  al-  ^|^ 
though  the  matter  under  investigiition  is,  in  general,  so  nearly 
elementary  that  any  man  of  moderate  scientific  attainments 
might  safely  rest  the  truth  of  bis  assertions  upon  his  own  cha- 
racter and  their  intrinsic  evidence  ;  yet,  lest  it  should  be  ap- 
prehended that,  on  this  occasion,  my  judgment  may  be  warped 
either  by  strong  national  feeling,  or  by  private  attachment,  I 
shall  fortify  my  positions,  as  I  go  along,  by  such  authorities  as 
neither  Don  Rodriguez,  nor  any  other  person,  will  be  inclined 
to  question. 

Before  I  proceed  to  the  points  ^  hich  Don  Rodriguez  selects 
as  the  basis  of  bis  animadversions,  it  may  not  be  thought  im- 
proper if  I  briefly  advert  to  what  appears  his  main,  if  not  bis- 
sole,  object,  in  making  those  animadversions  at  all.    I  shall 

not 


DON  ROBRICOEC. 

not,  I  hope,  be  deemed  oncandid,  ir  I  say,  that  to  me  thll 
ne  DoD'i  <^JKt  appears  to  be  no  other  than  the  depreuion  of  EDgtufi ' 
^ppxr^ioi^  (and  perhapiolher)iiigenuity  and  eserlion,  in  order  (o  the  uodns< 
Uie  Freocb  exaltation  of  the  French  scieniific  character.  To  this  end,  ai 
•dcntiflc  cba-  it  would  leem,  (for  in  what  Other  putpoie  can  it  be  ?)  we  an 
told,  ihat  in  consequence  of  "  the  general  impulae  which  the 
huDUO  mind  received"  from  the  French  revolaiion,  the  m«TB< 
^  ben  of  iheir  Academy  of  Science*  "  inrented  oew  iostm- 
meoii,  new  methodi,  new  formulx,"  for  the  parpote  of  ascer* 
taining  thi;  figure  of  the  earth,  &c.  and  coaimenced  "  ■□  im*^ 
portani  undertaking,  almost  the  whole  of  which  consisted  of' 
■omelhing  new  in  science."  I  have  no  wish  to  depreciate  the 
value  of  lbs  diacoTerie*  and  improvemeoti  of  the  French  rm>  ' 
thematiciani  j  yeiiurely  I  may  affirm,  that  much  bad  been 
done  with  leipect  to  (he  grand  topic  ia  qnesiion,  long  befors 
the  French  revolution.  Did  not  EuUr  invent  "  new  methods 
and  new  formulic"  for  thii  express  purpose,  and  publish  tbeinto  , 
long  back  as  the  year  1753,  in  (he  Berlin  Memoin  >  Did  ooi  Di* 
J  ottii  du  5i7'our  much  improve  this  branch  of  analytical  theory  f 
'Didn. 


tl  ibr  capFUcr 
'    •fallol- 
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Professor  Ptm^'air  solve  the  general  problem 
ill  uirful  varieties  in  the  Edinburgh  Trantaciiona,  before  the 
publication  of  Delambre's  investigations  ?  Did  not  Generat 
Boy,  and  the  subsequent  English  measurers,  publish  ingcnioot 
fortnulK  in  the  Piiiloiiopliical  Transactions,  although  Don  Bo- 
En|tiih  Trig,  drigues  insinuates,  that  their  methods  are  kept  back?  And, 
~J^''.f^'  with  respect  to  actual  ad  measure  menu,  might  not  the  Don 
ibeFrmdi  have  leainl  from  the  Philosophical  Transactions  (see  vola.  7J, 
•""'•  77,  60,  lie.)   that  government  survey*  wero  commeaced   iii| 

Scotland  so  long  back  aa  J  7A5,  by  Lieutenant-Genera  I  Watson  / 
that  in  1775  the  wotkwascooliuuod}  thai  in  17»:i  an  sutbo.* 
rixed committee  or  depuisiion  of  the  mathematical  philusopben 
of  England  and  Prance  met  at  Dover  to  concert  the  best  inmu 
of  carrying  ■  series  of  tilanglea  from  Greenwich  to  Tarii  ;  that 
tbe  work  was  loon  after  pursued  by  the  appointed  persona  in 
boihcouolries  ;  and  that,  from  that  perin'l  it  has  almost  regu- 
latly  proceeded  in  England,  whatever  inteiiuplious  il  may  lure 
experienced  iu  France  ?  How,  iben,  can  a  writer  insert  a 
the  Philosophical  Traniaciioiu,  where  eviJence  to  the  con- 
trary alottitds.  a  paper  from  which  all  who  a<a  uoac^tuimnl 
with  il)«  biitoiy  of  tbii  impoitant  dau  of  operatioBfj  would 
coodtido 
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conclude,   ibal  (hey  ariginated  in   the  dulermitiaiion  of  ihe 
Ftciicb  to  "  establi.ib  a  new  syilecn  of  weigliti  and  mtasurei." 

Tn  ihc  same  end,  apparenily,  tende  ihe  Don's  assertion,  that 
"  the  Swedish  Aeaderay  of  Stiences,  tncouraged  ly  the  lueceis 
nf  the  operalioni  conducted  in  France,  sent  alw  three  of  ila 
membera  into  Lapland  lo  verify  then  furmer  meaiurement." 
For  the  n-ilurjl  tendriicy  uf  this  itaieraent  \i  tu  prodoce  the  Hbion  of  ib* 
belief,  that  the  recent  operation*  of  the  Swedish  philoiophw* '"'**  "P'""* 
were  in  humble  imitation  of  the  French,  and  that  tbey  Werv 
onderlaken  fur  the  purpoi^e  of  verifying,  or  of  correcting,  thar 
own  former  ailmeaturement )  in  both  which  respeetj  the co- 
louting  given  t»  widely  dilfereai  from  the  truth.  The  Lapland 
measure  in  1736  was  not  condncivd  by  Swedish,  but  by  French 
academiciant  ;  and  ibe  correction  of  tl  w-is  proposed  long  be- 
fore  the  French  revobitioo.  The  following  arc  the  true  cir- 
cumstances of  the  case,  is  1  leceivi'd  ihem  from  a  learned 
Swede.  Melanderhielm,  [he  venerahlu  preiident  of  the  Slock- 
holtn  academy,  hnd  almost  from  his  youth  doubled  the  accuracy 
of  (be  operalious  of  1736,  and  sought  aii:(iously  for  an  oppor- 
(unity  of  repeating  them  }  but  w:iiied  many  years  before  he 
could  avail  himself  of  a  favourable  conjuncture  of  circotn* 
stance,  Bllhough  Ijtierly  he  bad  found  in  M.  Svanberg,  a  you^g 
man  of  great  talent  and  activity,  10  conduct  the  operative  part. 
After  bearing  of  ibe  new  measure  of  a  degree  by  MM. 
JJelambre  and  Mechain,  he  wrote  to  some  of  the  French  mHlhe- 
maticians  on  the  lul^ect,  bui  wi(L  no  intention  of  soliciting 
ihcin  to  visit  I.ipland.  Soon  after  this,  Buonaparte,  at  (be  and  of  Bhd- 
guggeslioii  ot  ihe  thtMJ  national  institute,  wrote  a  letter  per- "^'^'°^J^*  1^^' 
lonalty  to  the  late  king  of  Sweden,  requesting  permission  for  of  tlwcdiu. 
tome  members  of  (hat  body  to  proceed  to  Lapland,  in  order  lo 
determine  an  arc  of  ibe  meridian.  That  high-spirited  young 
monarch  replied,  that  be  would  consult  bis  owu  Academy  of 
Sciences  at  Stockholm,  wbctber  such  an  operation  was  desirable 
for  the  interests  of  science ;  and  if  tbey  were  of  tbat  opinion, 
he  bad  no  doub(  he  could  find  SwedUk  mathematicians  com- 
peien(  to  (he  ui>det(3king.  Hence  MM.  Svanterg,  O/vnlom, 
Holmqaist,  and  Patandtr,  were  appoin(ed  to  examine  and  re- 
peat the  meaiureof  ibe  French  academicians  j  and  this  is  what 
Don  Rodriguez  lermi  the  expeditioo  of  thrte  of  the  Swediih 
»  andemiciana  "  to  Lapland  to  veiify  tArir  former  meaiuremeiiL."* 
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Col-M-ceiD. 
neiukd  bv 
Don.  K. 


I 


IB  accuracy 
of  Iht!  Eiig- 


Wilh  tbesame  spirit,  it  i«  natural  lonupecl,  Don  Rodngon 
ipcBki  of  ColoDct  Mudge  u"  a  itilful  nhsvtvtr."  and  merdf 
lucb  i  adding,  tliai  "  one  cannot  but  admiie  the  tKanly  snd 
pcTfectioD  ot'  the  inslTitmenU  employed"  by  liim  :  while,  when 
ho  chnracleriies  the  labours  of  the  FFcncb  meaaurcri.  be 
auure*  u»  they  "  meiit  the  hightst  degree  of  confideurc,"  and, 
"  by  tlie  lanclifn  of  tucli  an  union  of  talenti,  give  Micb  ■  dr^ 
gree  of  credit  and  authentidiy  lo  their  concluiioui,  at  coalJ| 
Bcaroely  be  acquired  by  oilier  means."  1  iball  not  itiiinadTCVf 
upon  Ibis  iovidious  conirast  ^  but  simply  temaik  here,  th«t 
the  Don  adopts  b  striiDge  method  of  terifying  bi*  positiona. 
He  admits,  ihat  Colonel  Madge  is  a  skU/ul  oiiervtr,  who 
knowi  very  well  bow  lo  employ  his  instrumeais  )  and,  that 
tbera  may  reraaiD  no  doubt  on  that  head,  publiihe>  a  long  p*p«r 
to  prove,  or  at  least  lo  show  it  probable,  that  he  hcu  made  a 
laulake  o(  4^  seconds  in  the  determination  of  a  zeniib>distance- 
Thiaanim3d?erterh»,  as  be  assures  us,  gone  llitougli  all  ihe 
Colonel's  computations  by  different  processes,  and  found  Ibem 
contci.  or  only  evincing  very  iriflmg  discrepanciei,  mtdt  m 
may  nstutnlly  arise  from  the  diversity  of  method*  j  yet  Iw 
cannot  find  in  fait  heart  lo  drop  a  single  word  of  commendaiiM 
on  him  as  a  computer  or  as  an  invesiigaior, 

Thepreceding  remarks  will  suffice,  I  apprehend,  to  render 
manifest  ibe  probable  object  of  Don  RodrigucE'i  paper,  t 
shall  now  proceed  lo  enquire  how  far  ibe  reasoiu  u«ignM]  hf 
Ibis  gentlemen  bear  him  out  in  bis  attempt  lo  throw  suipicioa 
npon  the  operations  of  Colonel  Mudge,  in  mcosaringnn  arcof  | 
the  meridian.  The  Don's  paper,  it  is  Irae,  is  ratbet  desiilion 
and  unconnected  ;  bat,  I  trust  I  shall  neither  mistepreseul  fiin, 
nor  do  injustice  lo  bis  arguments,  by  endeavouring  to  rvdueo 
them  to  the  Ibllowing  order: 

I .  Colonul  Miidge's  uhserrationi  most  be  wrong  somewhere, 
because  hit  results  do  not  correapond  with  those  of  Ibe  Freoefa 
mtaiorers.  This  ii  not  poiitivdy  affirmed,  but  every  where 
strongly  implied  :  for  Dou  R.  aieumes  his  value  of  tlio  radius 
of  the  eailh'k  equator  from  the  French  a>ea*uremcnt*  and  coin- 
^taiiooi  ;  and  he  takes  it  for  granted,  ihanhs  fniciioa  exhi- 
biting the  ratio  of  the  difference  of  the  earth's  lie*  lo  lb« 
major  axis,  technically  termed  the  eompreitioH,  lias  aomawhwrt 
between  ibnaa  Uraiit,  ( -!-  and  -^  ,)  which  a  laperlicial  6b- 
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ttrm  would  adopt  it  moit  toitable  to  the  French  operationi. 
Soch  aHumptions,  bf  the  way,  are  nettber  consistent  with  fair 
critidaiD  nor  with  fociod  logic :  for  the  grand  object  io  measaring 
area  of  meridians  is  to  l>BTBmMtNB  ike  ratio  of  the  earth's  a^^es  j 
and  when,  in  the  coarse  ofaojr-sfich  admeaauteoients,  avowedlj  *^ 

remarkable  anomalies  arise,  it  is  a  mere  peiiiio  firincipti  to  eon*  ^i,^  French 
elude  that  there  musi  be  some  error  in  the  astronomical  observa^  operations 
iions,    because    irregularities  as    great  or  greater  than  ^^o^  !^^^*^rferi 
which  the  operations  indicated,  result  fi'om  ooroptitations  rest**  larities* 
ing  upon  a  gratuitously  assumed  ratio.        ^ 
'    But  some  of  the  French  operations  at  home,  compared  with 
those  at  Perui  give  about  .^^  for  the  compression*.  Be  it  so. 
I'hat  is  no  reascyO  why  any  such  ratio  shoold  be  adopted,  as  the 
test  by  which  to  try  the  accoracy  of  English  observations.  Don 
Rodriguez  himself,  when  applying  the  same  test  to  the  French 
jneridian,  thereby  detects  irregularities,  and  great  ones  too ;  yet 
does  not  whisper  the  gentlest  hint  that  they  were  occasioned  by 
inaccurate    observations.     Why    not  ?    Because  M.  Mechain 
*'  handled  instruments  with  great  delicacy,  and  was  possessed 
of  peculiar  talents  for  this  species  of  observation.'*  So  that  a 
gratuitous  assumption  should  suffice  to  render  English  observa- 
tions doubtful,  while  it  leaves  the  accuracy  of  French  ones 
unimpeached.    To  me  it  appears  that  a  candid  critic  would,  in 
analogous  circumstances,  make  analogous  inferences ;  and  not 
ftift  one  class  of  results  to  the  bottom,  while  he  satisfies  himself 
with  merely  glancing  at  the  surface  of  the  other  class.    Had  he 
examined  the  French  measures  a  little  more  minutely,  he 
would,  instead  of  adopting  them  as  his  standard,  have  found  that 
they  exhibit  far  too  great -irregularities  to   be  entitled  to  that 
honour.     Taking  the  results  of  the  operations  of  Delambre  and 
Mechain,  as  subdivided  naturally  by  the  assumed  stations  at 
Dunkirk,    the  Pantheon    at  Paris,  Evaux,    Carcassone,  and 
Montjouy,  and  applying  to  them  the  principle  developed  by 
Legcndre,  in  which,  "  the  sum  of  the  squares  of  the  errors  is  ^m*  ahoiiit* 
made  a  minimum^*  the  requisite  compression  is ^'-^ j  and  even  French 
then  the  deviations  from  what  the  theory  would  require  are,  at  "wasurei* 
Dunkirk— 2''*23,  that  is,  nearly  2\  decimal  seconds  |  at  the 
Pantheon,  +  5"'63  j  at  Evaux,  —  4"79 )  and  at  Carcassone^ 

^  Biot.  Altronomie  Phjsiqae)  torn,  i*  p.  159* 
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+  1'''34.  Here  iho  compreMion  wbich  agreei  be*t  wiUi  the 
obserifltioni  ii  more  than  double  whac  it  ought  W  be  If  a 
ineilium  coropresiion  had  been  cliusen.  the  erroi*  nt  ihe  levcral 
sliitioni  would  have  devisled  siill  farther  from  the  probable 
enon  of  observation.  Don  Rodiiguez  will  find  ibli  confirmed 
by  PuiisaDt,  Geodeiie,  pa.  137-  \A\,  and  by  Laplace,  Expasiiion 
ilu  SijtUme  du  Monde,  Liv.  i.ch.  12.  After  be  lia* duly  reflect- 
ed upon  the  deductions  of  thoie  philc»o^(ii,  be  will,  perhapt, 
be  t^nvinced,  that  he  baa  been  raiher  precipitnie  in  taking  Ui« 
French  operations  a«  a  standard. 

Bui,  secoDdly,  ihi«  writer  infers  that  there  mutt  be  wme  error 
in  Colonel  Mudge'i  observations,  because  they  tend  Xa  shew 
thflt  the  terrestrial  spheroid  ii  very  irregular.  All  the  measure- 
ments  "  which  Iibtc  been  bilhcilo  made  in  the  northern 
hemisphere,  are  (he  telli  us)  exltemily  tali^'aeioiy  ly  ihtir 
agreement,  and  give  ui  gt«at  reason  to  proume,  thai  tbe  general 
level  of  llic  earlh'i  surface  is  elliptical  and  vrry  rrgular/i/  jd." 
"  Tliere  would  not  have  remained  the  snaallest  douil  respecting 
the  earth  being  &iiiened  at  the  poles,"  but  for  the  "  measure- 
ment performed  in  England."  But  "  (his  measure  alone  woold 
lead  to  the  supposition,  that  the  earth,  instead  of  being  flattened 
at  the  poles,  is,  in  fact,  more  elfevaied  at  that  part  (the  author 
means  (Aoicpard)  than  at  tbeequnlor,  or  at  least,  that  iis  surface 
\anot  that  of  aregalar  solid."  The  degrees,  in  fjct,  increase 
as  tbe  latitudes  diminish,  which,  says  Don  Rodripnez,/"  excilet 
a  suspicion  of  some  incorrectness  in  the  observaiioni  i!ti-nn- 
selves  ;"  whereas,  the  only  fair  inference  is,  tha:  an  insular 
situation  is  very  ill  titled  to  promote  tbe  determinaLion  of  tbe 
figure  of  the  earth.  Let  us  see,  however,  how  '*  talisfafimt/" 
former  measures  have  been  "  ty  tkeW  ogTeement,"  and  how 
completely  they  prove  that  the  earth's  surface  is  "  very  regular. y' 
elliptical.  Lacaille's  degree  in  lat.  il3°  N.  compared  with 
Bouguer's  at  the  equator,  gives  for  the  compression  ^-j.  Tbe 
^  degree  in  Maryland,  with  Bouguer's  eijualorial,  gives  y^j.  The 
Spanish  degree  at  Ihe  equator,  with  tne  French  degree  lat.  45", 
gives  ^Lj.  Boscovich's  Italian  degree,  lat.  <3°,  compared  with 
Bouguer's  at  the  equator,  gives  ^i^.  Bishop  Horsley,  bj  a 
geometrical  mean  of  iwelve  dilTerent  ellipiicities,  oblaiot  y*'j-t, 
Boscovicfa,  UkJDg  a  mean  from  all  the  measures  of  degrees,  so 
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as  to  make  the  positiTe  and  negative  erro^  equal,  obtains  .j^.  Sonmnry  of 

Lalande,  by  comparing  Father  Leisganig'i  degreea  in  Germany  •^'•""•n^i 

with  eight  others  in  different  latitudes,  gets  .^.     And  the 

recent  measures  in  France  give,  as  we  have  seen,  .p^.    Such 

is  a  summary  of  the  evidence  from  which  it  is  to  be  concluded 

that  the  earth  is  "  ellipticaV  even  "  very  regularly  so,"  CJeneral 

&oy,  who  had  got  a  habit,  not  very  uncommon  among  scientific 

BngUshmen,  of  deducing  reasonable  conclusions  from  anomalous  ^^  General 

appearances^  and  not  twisting  them  to  suit  a  fanciful  hypothesis ;  Roy's  dedo^ 

assumed  seven  different  spheroids  of  varying  ratios  between  {jJJ^  """* 

.p^  and  3^,  and,  on  finding  that  none  of  them  corresponded 

so  uniformly  as  might  be  wished,   with  the  operations    in 

different  latitudes,    made    these  inferences  :    '*  Hence  it  is 

obvious,  that  the  arcs  of  an  eUipsoid,  however  great  or  small 

the  degree  of  its  oblateness  noay  be,  will  not  aiiy  way  anretpond 

with  the  measured    portions    of  the  surface  of  the  earth.'* 

"  Hence  it  is  that  philosophers  are  not  yet  agreed  in  opinioxi 

with  regard  to  the  figure  of  the  earth  i  some  contendihg,  that 

it  has  no  regular  Jigure,  that  is,  not  such  as  would  be  generated 

by  the  revolution  of  a  curve  around  its  axis/'    And  again,  after 

specifying  some  other  fiicts, "  from  all  which  we  may  conclude, 

that  the  earth  is  not  an  eliipsoid,**  .  .  -         . 

Nor  is  this  opinion  peculiar  to  General  Roy,  it  is  common,  I 
believe,  to  all  who  have  contemplated  the  subject,  except  Don 
Rodriguez.  Thus,  Puissant,  at  p.  187,  of  his  GMdsie,  'bJ*  p„||MLDt^ 
"  La  comparaison  des  divers  degr^s  measur6s  i  r^uateur,  en  dtdacttoai 
France,en  Pensylvanie,etc.donne  lieu  ^  decider  que  les  m^ridicns 
sont  differens  entreux  et  n*ont  pas  la  forme  elliptique.*'  And  at 
p.  222.  "  D*on  Ton  doit  conclure  que  la  terre  n*a  pcini  ta  fiirme 
reguli^re  que  Ton  serait  tent6  de  lu6  attribuer."    To  the  same 
purpose  writes  Laplace,  at  p.  56  of  his  ^  Expasiiiom  :**  "  Les  Laplace^ 
degr6s  du  nord  et  de  France  donoent  ^^  pour  rellipticit6  de 

la  terre,  que  les  degres  de  France  et  de  I'^quateur,  donnenC 
6gale  &  ^r^i  il  paroit  done  que  la  terre  est  seosiblement 
diffbrente  d'un  ellipaoide.  II  y  a  m^me  lieu  de  croire  qu^'elie 
n'esi  pas  un  solide  de  tiholuiion,  et  que  ses  deux  hl;misph6«s  tm 
aont  pas  s^mblables  de  cbaque  cot^  de  r6quateur. 

It  is  curious,  however,  to  observe  that,  notwithstanding  thb 
extreme  want  of  uniformity,  io  Ibe  lesulla  furniihed  by  terraa- 

trial 
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trial  adineisaromenti,  ihato  which  are  deducfd  from  astrono- 
micil  llieorj-,  «id  the  otcillaiioni  of  pendulums,  correipond 
The  only  inf*-  "p""?  "f af 'r-     Thot,    Laplace's  deduction   of  the  comprejsjoo 
l^ni-M  •hkh    from  the  lengths  of  pendutumi  in  differcni  Ulimdes,  i(  -y,  J.,,- 
fiSTp™^-"  (See  Puiisant,  Topographie.  kc.  p.  66.)    Clainuir*  well  known 
'""     ""''         modifictiion  of  Newton's  theorem,  derived  from  ihe  dimira- 
lion  of  gtaviij,  gives  j-^ .     Tht-  phenomena  of  the  precession 
of  the  equiooiet  and  the  nulalion  of  ihc  earlh'i  au8,  give 
.^  for  [h*  masimom  litnil.  A  lunar  inequalily  in  longitude 
depending  upon   the  eaith'a  ellipticity,  and  eiprewed   by  — 

»20"987»iiv  n  of  the  mooa  in  longtiade,  reqaires  the  com- 
pteuion  lo  be  between  ^^  and  ttttt)-  ''"'  nearest  the  lailet 
limit.  And  a  lunar  ineigualiiv  in  latitude,  depending  alto  on 
tba  compreiiion,  and  exiiressed  by  —  24"  SgU  sin.  l  .  tcquirts 
the  comprenion  to  be  between  ^',^3Qd  ,^.,,  stiti  leaning  to 
(he  latter  limit.  So  thai  tbe  ratio  of  ibe  earth'*  asei,  a* 
(ledocibje  from  these  independent  ibeoieiical  conaideiaiious 
lies  within  much  narrower  limits  thin  we  can  gel  in  any 
other  way.  But  this  does  not  afibct  the  truth  of  llie  preceding 
R^arkton  rwmarhi.  J(  lervcH  principally  lo  ibew,  that  whatever  may 
have  been  the  derangements  of  the  lerrestrial  spbeTuid  since 
it£  original  fotination,  they  are  noi  such  as  havu  ditfereDily 
aSecled  the  several    pbenomena  occasioned  by  its  aggregate 

katlmulioil  ^  while  a  very  slight  conoderaiiuu  of  ibeet^-Isof 
the  deluge,  of  earthquakes,  of  volcanic  operations,  of  extensive 
dislocattons  of  etiaia,  &c.  may  serve  to  convince  us,  thai, 
however  tegalar  the  earth  might  once  have  been  in  ib  general 
ahape,  (here  ii  now  no  reanon  to  eipect  that  "  very  TeguiaT" 
aurface  from  which  Don  Rodrigoez  persuades  himself  there 
,  ought  lo  be  no  eiseoiial  deviation. 

Asdrenionof  3.  Uon  Rodriguei  is  farther  confirmed  in  hia  opinion,  that 
r^pi*""'  '^  ^^^^  ™""  ^  ""  ^""^ '"  '***  obiervaiions.  especially  at  Aibuiy 
Hill,  of  "  nearly  5  seconds,"  becanae  be  tUiuka  no  such 
anounaly  as  that  can  fairly  be  ascribed  lo  the  ciTeei  of  local 
attraclioos.  He  does  not  deny  "  that  itreguUritics  of  the  eailh 
and  local  attractions  may  occasion  considerable  discrepancies;" 
yet  he  does  not  believe  they  can  ever  produce  a  deviation  of  the- 
roagniiude  juil  ipecilied.  Here  again  he  is  at  war  with  the 
decisions,  I  belieTC,  of  all  preceding  philoiophert  .who  ^(ve, 
dincted 
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I    Erected  tbeiralieDtion  lo  ihia  (ubjecl.     There  are,  obviotulrj '^^^^    camn 
Ibreecaiuei  which  ni«y  jointly  or  leparately  occasion  a  deflec-  ofrhi^plnmt" 
tion  of  tba  pi u in b- linn  from  the  true  perpendicular  to  the  liuc. 
earth'*  surface  ;  namely,  an  insular  situation,  the  attraciioD  of 
mountains,  and  strata  of  unequal  density  beueatb  tbe  surface  -■ 
and  either  of  these  may  be  productive  of  considerable  effect*. 

To  arrive  in  the  easiest  manner  at  an  estimale  of  the  eSeet 
upon  aplumb-line  arising  from  observations  made  in  an  insular 
situation,  let  Don  Bodrigaez  imagine  tbe  limple  case  of  a 
triangular  island  so  posited  on  the  surface  of  an  aqueous 
spheroid,  that  a  meridian  shall  run  along  from  its  vertex,  directed 
northward  to  tlie  middle  of  its  base  :  be  will  perceive  that,  in 
sucb  a  case,  as  an  observer  proceeded  from  tbe  south  toward* 
the  iiortb,  there  would  be  a  constanl  variation  iu  tbe  deflection 
of  the  plumb-line;  in  tuch  mnnner,  that  there  woold  be  only 
one  point  on  the  meridian,  where  the  attractions  occasioned  bf 
Ibeiiland  itself  should  be  so  counterpoised  and  adjusted,  tbal 
the  true  and  observed  vertical  lines  should  correspond.  Poras* 
ing  this  hypothesis,  with  the  requitile  modifications  for  a 
neighbouring  coutinent  on  the  south,  and  an  immense  ocean 
norlli,  he  will  lind  that  tbe  singular  order  eahibiied  by  lbs 
English  estimates  of  degrees,  though  an  uoeapected,  i*  by  do 
meani  an  unnatural,  coDiequence  of  our  insular  situation.    Dr.  ^r.  ^uttoo.*" 


I 


in  a  valuable  note  at  page  igs,  vol.  ii.  ATttv  ^bridgmtnl nf  tha 
Philosophieai  Transaclions ,  published  in  1803.  That  note  j* 
loo  long  to  be  copied  into  this  place;  I  shell,  therefore,  merely 
lanscribe  the  Doctor's  concluding  inference  :  "  Hence  also 
it  fallows,  that  insular  situations  must  be  worst  of  any  ;  having 
the  plumb-line  deviating  to  the  north  at  (he  south  end  of  tba 
Boe,  CO  tbe  south  at  ihe  tiorih  end,  to  the  cast  at  the  wen  side, 
(nd  to  the  west  at  the  east  side  )  thus  producing  errors  In  all 
<ob*erved  latitudes  and  longitudes." 

Laplace,  most  probably  alludes  to  this  kind  of  effect,  at  p.  SQ,  Laplace  4ilt«. 
"Exposition,"  where   he  speaks    of  the   much   moree^temivt 
lUtrattiom  than  ikoie  of  mouNfam,  of  which    the  efiect  ii 
NDsible  in  Italy.  Englond,  &c. 

That  tbe  deflections  of  the  plumb-line,  and  tbe  consequent 
eilinute  of  the  length*  of  degrees,  must  be  greatly  afiectod 
by  hilli  and  valleys,  is  also  very  maoifeil.    Professoi  playfair, 
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after  deicribing  ibe  irregnlariiiei  tlios  occa«ioneil  in  ibe  ifcgrw  | 
■I  TutiD,  adds,  "  (here  are,  no  doubt,  siioaiions  iu  wbicb  the  i 
tneaMirement  of  a  small  aich  might,  froni  a  similar  caote,  gire  | 
Ibe  radius  of  cucvatute  of  tlie  inc  riJiaii,  in^aile,  or  even  nega- 
tive."   See   Edinburgh    Tramactiont,    vol.   v.    p.  5.      Anil  Dr.   | 
Maikelynu,  after  irealing  of  Mason  and    Dixon'i  degree  i 
North  America,  $ays,  "  Mr.  Heiiry  Cavetidisli   having  invet* 
tigited  several  rules  fur  finding  thf  attraction  of  tlie  inequa- 
liiies  of  the  earth,  tins,  upon  (irubable  tuppiMitiunt  cf  ihe  dit- 
tance- and  height  of  tbe  Allegary  mouniain^  from  (he  degree 
meainred,  and  the  depth  and  declivity  of  the  ArUniic  ocean, 
cocapoted  what  alieration  might  be  so  produced  in  tbe  lengifi 
of  tlie  degree ;  and  finds  that  i[  may  have  been  dminuhed  by 
60  or  100  toistt  by  these  causes.     He  has  also  fonttd,  by  simlUr 
calculations,  that  ibe  degrees  measured  in  Italy,  and  at  (he 
Cape  of  Good   Hope,  may   be  very  semitlg  alTecied  by  the 
ailraclion  of  tiilU,   and  delect  of  the  ailtaction  in  the  Medi- 
terranean Sea  and  Indian  Ocean.'*    PkU.  Trant.  vol.  Itiii.  or 
AViP  abridgment,  vol.  xii,  p.  5/8. 

With  rctpect  to  the  third  cause  of  irregularil}-,  Puinant, 
Good^iie,  p.  13/,  remarks,  ibai  "  anomalies  in  the  latiludei, 
are,  doulli'eis,  prodoced  by  local  aitracrions  wtiitb  change  ibe 
direction  of  the  apparent  vertical. *'  And  Professor  Playfcir, 
in  ihe  excellent  memoir  I  hnve  jusi  quoted,  (a  memoir,  it 
should  be  recollected,  which  was  wntteti  ^five  years  before  Ihe 
remarkable  anomalies  in  the  English  measures  were  known) 
afBrnis,  that  "  from  enpposiiions  no  way  ioiprofaable,  ct 
cerning  Ihe  density  and  extent  of  masses  of  varying.  Glrnia 
beneath  >lie  surface,  he  has  found,  that  the  eiron  thus  produced, 
may  eatihf  amount  to  Im  or  lu-e/ve  secoadi."  "  Tbii  catue  of 
error,  (as  he  justly  remarks)  is  formidable,  not  only  becatiM 
ll  ntay  go  to  a  great  extent,  but  teeouse  there  is  not  amy  irititle 
maii  ty  which  ilt  cxislcnce  may  aluKiys  bt  iluliagiiisAed." 

He:e,  then,  are  three  sources  of  deflection  from  the  tr\io 
plumb-line,  neither  of  which  ie  conecliy  appreciable  in  i 
circumstancci,  yet  of  which  each  may  be  not  only  percep- 
tible, bui  important;  and  tbe  concurrent  effect  of  all  may, 
doubtless,  be  very  considetable.  Yet,  Don  Rodiiguez  i*  oD- 
williDg  lo  aittibute  a  deviation  of  4  or  5  secondi,  lo  any,  or  all, 
(d  ibesecuuei. 

4.  This 
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.  4.  Thig  writer  inferi,-  that  mistakes  most  have  occurred  in  Don  R/s  4tli 
(he  observations,  because  the  suna  of  other  *'  errors  will  be  di?Si  by  U^* 
fouud  in  the  estimate  of  the  entire  arch,  and  will  increase  in  place, 
proportion  to  the  eiteot  of  the  arc  measured  j    but  in  the 
English  measurement,  we  find  exactly  the  reverse  of  this.*^ 
Here  he  assumes  the  principle  proposed  by  Boscovich,  but 
condemned  by  Laplace,  for  a  reason  thus  briefly  assigned  bj 
Puissant :— ^'  La  solution  donn6e  d'abord  par  fioscovicb  est    , 
vicieuse  en  ce  quelle  est  fond6e  sur  une  hypothese  inadmissible, 
s;svoir,  que  les  erreurs  dans  le  mesore  des  arcs  du  meridien  sunt 
proportionelles  ^  leurs  longueurs.*' 

5.  He  concludes  that  there  must  be  ''an  error  of  some  Don R.*s  5(!h 
seconds  in  the  observations  of  the  fixed  stars,"  because  ''  the  «"*«»  «f  «« 
results  of  the  observations  made  on  different  stars,  differ  no  ' 

less  than  4  seconds  from  each  other.**     Now,  what  are  the  facts 
on  which  this  inference  rests  ?     Simply  these  :   that  the  only 
two  stars  which  indicate  any  such  difference  in  the  whole 
series  of  observations,  are  /*  Draconis  and  ^  Ursae ;  that  they  becansf*  tli« 
give  a  difference  of  A''*\g,  rot  in  the  amplitude  of  the  arc  ^^^^  ^^\^. 
between  Dunnose  and  Arhury  HUl,  but  of  that  t>etween  Dyn»  regularity  do ' 
nas€  and  Clifton  )  and  that,  whether  these  two  stars  be  rejected,  "^'t  applv  to 
or  retained  with  the  o\htx' fifteen  employed  in  finding  that  cuilt^'. 
amplitude,  they  will  not  occasion  a  difference  of  a  quarter  of 
a  second  'in  the  result.     How,  then,  can  a  fair  investigation 
bring  this  as  a  reason  for  an  alleged  inaccuracy,  when  it  obvi- 
ously cannot  apply  to  the  case  ?   And  what  must  be  thought  of 
bis  impartiality,  if  it  shall  appear,  that  even  in  this  respect,  the 
observations  of  the  French  and  of  Major  Lambton,  which  he 
so  manifestly  prefers  to  the  £ngli^h  observations,  are  far  more 
open  to  censure  ?    Allow  me,  therefore,  just  to  make  the  com* 
parison. 

Of  the  English  observations,  none  are  suppressed,  (the  ob- 
servers going  upon   the  principle  explained  by  Simpson,  in  his 
''Tracts,'*  which  clearly  establishes  the  propriety,  if  not  the  ,^ucb  greater 
necessity,  of  taking  the  noean  of  a  ntmi^er  of  observations)  j^'^if,^  p^lj^l, 
and  yet,  no  irregularity  of  consequence,  except  the  one  above  obfervationt ; 
specified,  appears.     But,  it  may  be  teen  from  p.  72,  Disamrs  ^^wfes^a^tVle 
Preliminaire,  tonoe,  i.    Base  dw  Systeme  AUtrique  Decimal,  *<  cMurinf  .** 
that  no  less  than  sixty -eight  of  the  French  observations  upoa 
jB  Urs«  n^jorif  were  rejected,  and  termed  tad^  fi»r  no  other 

reason 
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ttatoa  (bat   I  cao  pcrcc>r«,  tlian,  that  if  t)iey  bed  bees  oav- 

ployed,  ibey  would  bavc  giveD  the  latitade  of  Donkirk  abcnt 

B  Eccood  leal  than  the  obtervationa  of  ilie  pole  atar  gave  iu 

Let  Don  Rodriguez  reflect  apon  thUj  and  then  repeat  ihat  tbe 

Frencb  operatiooa  "  merit   the  highnt  dtgrre  of  confidenct." 

But  tbii  is  not  all.     From  p,  39  of  the  aame  Disnuri  PreUmi- 

naire,  it  appeari  ifaai  three  ilan  only  were  stUcttd  by  Mecbain 

at  Moatjoay,  in  coute(]uenccof  ihe  coincidence  of  llie  resulia 

ariiiiig  from  ihem.     Among  ihe  stars  rejected,  wai  l  Vrue, 

because  ilillereiit  obsenaiioui  gave  a  differeooe  of  4".     So 

ibntibeFiench  aUodeiecled  an  irregulariiy  mpecting  this  star. 

Hrrselicj's       They  assign,  bowever,  a  wrong  reason  for  the  (aci ;  fot  tbey 

M  double       atitibuie  it  to  errori   in   Bradley'*  table  of  refractioot,  while 

■tar^.thowihe  ijie  trurb  is,  tliat  r  Utsse  MadoubU  alar,  by  no  toeatu  easy  to 

■rapar^nt  ono-  obMr»e  properly.     Indeed,  it  appears,  not  only  from  the  ob»M- 

dm)^,  in  <:ol.    vaiions  of  Col.  Mudge,  &c.  bul   from  those  of  Dr.  HerscheJ 

»ie  h^""^  (fAiV.  Tra<u.  vol,  Ixxxii.    New  Abndgmtnl.  vol.  iv.),    that 

ilirraproof  of  boih  ^  Draconis  and  C  Urts  are  double  »l>n  j  ibat  of  ibe 

aecunc)'.        former,   tbe  (wo  coosiiloent  stars  appear  eqoal,  both  white, 

and  not  easily  disiinguisbable,  and  at  tbe  distance  of  4".  3S 

from  each  other,   mean  measure  (   and  ibat  of  ibe  latter,  ibe 

two  are  considerably  unequal,  and  the  largest  difficuil  to  bisect. 

Hence  Herschel's  observations  completely  confirm   those  of 

our  trigooomeirical    surveyors.      See  also  tbe  caialogoes  of 

WoUeston  and  Bode. 

Let  us  next  enquire  how  far  Major  Lambton's  obsemttofu, 
which  Don  Rodriguez  also  seems  to  delight  in  euiogiziog, 
deserve  to  be  preferred  lo  Colonel  Mudge's.  From  p.  356, 
vol  X. -^lia/it  flfiMrtAM,  we  learn  that  the  Major's  obaerva- 
.  tions  upon  a  serpentis  were  1 4,  of  which  two  were  S°5y'  3"ii 
hmi  obMrvu-  ^^j  j„  jq-  ^j--.  ^g  fmnij|,ing  a  difFerence  of  g"-  3  j  raore  than 
\y  cojiviKnAtA  double  tbe  difference  (hat  has  been  found  in  the  Engliah  obser- 
V'*™?.**-;  vatioos,  of  which  the  Don  complains  !  At  p.  357,  again  we 
grm^KTt-  bave  a  regislei  of  16  observations  upon  >  Aqails,  of  which 
paiirirs.  (wo  differ  by  6"-  77.    At  p.  35e,weh8ve  18  obaervatioM tipOB 

Atair,  of  which  two  diOer  by  5"-  38.     There  are  alto  (ome 

L other  palpable  differences  in  Major  L^mbton's  reaults,  as  de- 
duced from  diferfnl  itara.  The  greatest  is  between  Atair  and 
Maikab,  being  s"  4S.  Atair,  from  the  onmber  and  agreenunt 
of  ita  observatiocu  among  thenuelres,  riwnld  ha  Gomel  in 
xeoitb 
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^Eenith  distaiice,  yet  it  ghrei  tbe  latieade  of  the  sUtion,  Doda- 
goontab,  less  by  3"*  4  tbeo  tbe  inean  of  the  Dine  stars,  employed 
by  Major  Lambton,  exhibits  it,  and  tbe  latitude  found  from  a 
mean  of  tbe  four  northern  stars,  is  2"  04  greater  than  the 
latitude  found  from  a  mean  of  the  five  southern  stars.  Dis- 
crepancies of  more  than  4"  may  likewise  be  frequently  found 
in  the  observations  recorded  in  vol.  viii.of  tbe  **  Researches.*'  . 
Most  of  tbem  are,  probably,  in  great  measure,  attributable  to 
the  imperfections  in  Major  Lambion's  sector,  which  is  only 
of  5  feet  radios  (while  the  English  is  of  8  feet)  ;  and  is  pro- 
vided with  but  few  comparatively  of  the  requisite  means  of 
adjustment :  but  whether  they  are  to  be  ascribed  to  the  observer 
or  bis  instruments,  they  prove  that  Don  Rodriguez  has  been 
rather  precipitate  in  saying,  **  the  same  Major  Lambton,  who 
has  succeeded  so  well  in  Asia,  and  is  in  possession  of  such  per» 
feet  instruments  for  the  purpose,  would  be  singularly  qualified 
for  a  similar  undertaking  in  Africa."  In  matters  which  admit 
of  examination  and  proof,  it  is  not  tbe  custom  with  English- 
men to  bow  at  once  to  the  authority  of  a  mere  ipse  dixU, 
Was  Don  Rodriguez  really  ignorant  that,  with  respect  to  accu- 
racy of  observation,  the  English  proceedings  are  thus  greatly 
superior  to  those  of  the  French  and  of  Major  Lambton  ?  If 
so.  how  greatly  is  he  to  be  pitied  fox  writing  so  much  on  a 
subject  be  had  previously  so  little  considered.  If  he  was  aware 
of  this  superiority,  how  much  mort*  is  he  to  be  pitied,  for  giving 
so  unfair  and  unnatural  a  representatioD  of  tbe  business  before 
him. 

From  one  or  other  of  the  reasons  I  have  thus  eiamined, 
Don  Rodriguez  says,  ''  it  is  almost  beyond  a  doubt  that  it  is  to 
errors  in  tbe  observations  of  latitude,'*  the  singularity  in  Col. 
Mudge*s  results  must  be  ascribed.    There  must  be  an  error  of 
some  seconds  in  the  observations,  "  especially  at  Arbury  Hill.'* 
And  he  asks,  ''  How  is  this  to  be  discovered  ?'*    How  ?   Why, 
by  simply  repeating  tbe  observations  at  Artniry  Hill.      The  yi^  ^  n^i 
position  of  the  station  is  so  clearly  described  in  the  Philosophical  the  Don  recv 
Transactions,  that  any  person  may  find  it  within  20  feet  -,  and  |^|  of'm^t- 
the  farmer  who  owns  tbe  field,  can  show  the  identical  spot.  Don  iof  tbe  obser- 
Rodriguez,  or  some  One  of  his  friends,  has,  doubtless,  handy  ^^Qgj^^ 
circular  instruments  of  the  French  construction,  by  which  the 
zenith  diitaocet  oottld  readily  hart  been  takeD>  and  then  the 

correctness 
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cotrectiiMi  or  incorrpctnetj  of  tbe  Englitb  obiervere  might 
ha»e  bwn  proTed  in  a  wtj  from  which  there  cooU  be  no 
iippei).  Thougii,  to  be  lure,  if  that  plan  kad  been  adopted, 
aud  the  Eiig'iib  remits  had,  in  coosequenec,  been  reritied,  Don 
Rorfriguee'*  p^ipercoulil  never  Imve  appeared. 

There  is,  however,  a  method  of  delermimng  the  point, 
c»en  without  laking  ihlt  itouble.  Having  then  ihown,  I  mm 
misfaetorilj,  that  Don  Rodriguez's  rcasnns  for  imputing  an 
error  of  4  or  5  seconds  to  ibe  English  obtervations,  are  naga- 
torj  i  1  ihall  now  proceed,  with  all  pouible  coociieoen,  to  tfaov 
tbat  ikert  (ipiaol  be  an  error  of  ont  stcondetlberiatheattsei' 
^-ationi  at  Arbnry  Hill,  or  at  DuDtiosei  and  thoceat  Clifton  sre, 
by  tile  Don'i  own  concessions,  out  of  the  queslioD, 
ode  ol'  Firfl,  llie  manner  of  ^fixing  ibc  zenith  sector  cocld  not  lead 
■tirM-  to  error  i  far,  "'  lo  procure  for  the  external  stand  (ufiCot. 
ia  «-  Mudge,  Phil.  Trans  1503)  and  tbeitce  for  the  whole  apparatnt, 
a  firm  foundation,  I  caused  four  long  itahes  to  be  driTeu  inio 
the  ground,  one  for  each  fool  cf  ihc  stand,  to  which  it*  feet 
were  fitmlj  screwed  donn,  The  sarl'iices  of  the  staket  were 
cut  off  «mouth,  and  brought  into  the  same  horizontal  pIsDt, 
b}'  which  means  the  interior  frame  and  sector  were  placed  much 
wilh'ni  the  liraita  of  their  several  adjustments."  Tl>e  whole 
was  enclosed  in  a  suitable  obserraiory. 

I>un  Rodriguez   nt.iy  perhaps   think   the  French  method  of 

fixing  their  insiniinenia,   on  wme  occasions,  pteferablelo  thi*. 

I  Qliirr-The  reader  tbill  judge.     Their   instnimenis.   both  for  laking 

"**-''■'■  jioriionlal  and  vertical  angles,  were  someiitnei  placed  on  (of- 

»  lu}:h   lering  iiages,  so  as  lo  giveanomalics  in  tbeangle^from  3'' to 

'"*       8";  furnishing,  ai  Delanibm  terms   tiiem,  "  le  lourtnent  dec 

it«t(ii  obsenaieurs."     Thus,  aip.  4(j,  tUscoars  pTeUmhaire,  ve  tn 

bmif  (old  [1,3,  jn  choiillon,  there  was  a  high  wooden  stage  erected 

(.lidirr- for  an  observatory,   io  which  the  carpenter  bad  so  badly  done 

bis  work,   tVwt  "  le  moindre  vent  agitoit  toute  la  machine,  de 

mani^re   non  seulemeni  ^  rendre  les  (ibs^rvaiionsmoint  ttiret, 

ranis  A  i/Tf  uiefiT /m  obseivaleurs,"     And  on   inming  to  p.  174, 

tome  i.  it   will   be   seen  ibal  the  observers  bad  not  lo  contend 

wilh  a  gentle  gale ;  for   ihey  there  tell  us  of  Ibc  "  Grand  vent 

(]ni  RgitoK   le  signal  et   I'instiument."     The  whole  was  ^/uii,-a 

down  Ehoitly  after.     Will   Don   Rodrigties  place  reliance  00 

«bservalions  made  from  such  a  platform  in  sacba  wind  ;  and, 

notwittutatiding. 
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notwithstandiog,  doubt  the  olwervgtious  made  with  a  stable 
instrument  bj  tfae  English  }  And  let  him  not  forget,  that  what- 
ever error  was  thus  occaiioned  to  th<  distanoe  between  Bols- 
cotniDun  and  Cbatilloo.  is  more  tbto  doubled  in  all  the  remain* 
ing  triangles  of  the  series^  by  reason  of  the  bad  shape  of  the 
uiangle,  Chatillon,  Boisoomman,  Chateauneuf. 

If  no  error  in  the  English  observations  can  t>e  fairly  imputed  No  <*rr.r  ooa 
to  tbeNmaooer  offinng  thezenithsector,  neither  can  any  be  ^*"^jj^^|J'^ 
ascribed  to  the  **  construciion"  of  the  instrument  itself.    This  the  c^nstrnc- 
was  most  ppsitively  declared  by  two  very -excellent  judges,  the  '^j^*. 
late  asiroTKfmer  rtn/al,  and  the  Hon.  Henry  Cavendish,  on  their 
close  examination  of  the  instrument.    It  will  also  be  inferred, 
without  hesitation,  by  all  competent  judges,  on  reading  the 
description  of  it  in  the  Phil.  Trans,  for  1803.    To  those  who 
have  seen  neither  the  instrument  hot  the  description,  it  may 
suffice^  if  I  remark,  that  the  equality  of  the  divisions  on  the  or  to  snbic- 
arch,  is  evinced  from  this  consideration,  that  on  running  the  qn«itderaiige- 
micrometer  screw  from  division  to  division,  over  the  whole         ' 
arch,  there  waa  no  where  30  indication  of  an  error  amounting 
to  half  a  second :  and  that  the  instrament  still  continues  free 
from  important  **  derangement,'*  is  tolerably  well  proved  by 
this,  that  the  line  of  coUimation  has  been  constant  during  all 
the  observations  and  all  the  journey ings  of  the  sector,  and 
that  it  still  continues  the  same. 

In  the  next  place,  it  may  be  remarked,  that  no  error  in 
observation  can  be  imputed  to  a  deviation  from  "  vertical  post*  or  to  a  d<rria- 
tion"  in  the  sector.    Important  inaccuracy,  in  this  "^1*^1  *  ^l*!IJ2tioii  • 
is  precluded  by  the  great  length  of  the  axis,  by  which  the 
instrument  is  rectified ;  and  by  the  ready  and  certain  nseans 
of  placing  the  plumb-line  directly  over  the  illuminated  doi, 
which  marks  the  middle  of  the  axis,  or  true  centre  of  the 
divided  arch.    For  want  of  these  admirable  modes  of  correc- 
tion,  all  previous  instruniients  are  necessarily  imperfect.    It 
appears  from  Phil.  Trans,    for   1603,    pp.  405,  406,    tbat 
when  the  instrument  is  adjusted  in  one  position  by  meant  of     ^ 
the  plumb-line  and  dot,  it  is  turned  to  a  position  at  right  anglca 
to  the  former,  and  the  adjustment  confirmed  ;  and  this  being 
the  case  in  these  two  situations,  the  instrument  must  necea* 
aarily  be  vertical  in  all  others. 
Various  reasons  may  b»  assigned  to  show  that  theaector  could 

not. 
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•I  to  a  ikvia-not,  at  an;  of  the  statltxH,  bc  out  of  itie  plane  of  Um 
tion  from  il.e  j  ^jj^jj  jpiect  o,jj,  ,„o  or  iline.  Ai  I»t,  if  th«  wciorw... 
mefidiaD,  ioclined  to  lliai  plane,  j»t  w  mucli  would  I  lie  pal  h  of  an^  sUr,  i 
in  iisappareni  mntion,  teiodlned  lo  the  hnriKoota)  wir«of  itio 
icletcopt:;  iiuleatl  of  t^liirh.  Ixiib  Colonel  Mudgc  nx)  Cap* 
tain  Colby  aiiure  me,  that  wlit;i>  a  itar  came  inin  cuuiiKi  with 
(he  wire,  tbc  ligbt  ol  ibu  bUr  woulii  appear  oo  tuib  udra  of 
the  wire  for  about  ilirae^foutibi  of  a  niiiiule  of  time,  ibo  ligbt 
on  each  side  being  equa!  at  tbc  central  wirt- :  wbicb  of  itaclT  U  a 
positive  proof.  But, '2dly.  I>xd  ib««ec(ur  bevn  ontoflbeplaor  cf 
the  meridian,  the  timei  of  ihc  iiauHls  of  ibe  exitcBW  tUn  era- 
ployed,  as  compared  with  iwo  ctcellcnt  lima-keepen,  moM 
have  shewn  it.  Farther,  the  errors  nriiiiig  riom  a  wrong  pUoc 
of  the  meridian,  being  comparative!])  vety  great  in  the  extreme 
■tan.and  smnll  in  ihoM  Deal  tbezcQUb,  il  woald  follow  i bat 
tbe  error  ia  Capella,  which  it  almoit  at  the  exircmiiy  of  tbe  ' 
arch,  would  be  (jre^t,  compared  wirU  lbi.se  in  8-  Dtacvti'ir, 
X  Cygni,  Sec.  which  were  within  a  small  diwance  of  the  ze- 
niib,  Bqi  the  amplitude  of  ihcarcb,  between  Dannose  and 
Arbury  Hill,  as  derired  from  Ciipellj,  is  1°  30'  2<y''t32, 
while  those  deripcd  from  the  otht-r  two  siars,  arc  J'  36*  19.'42, 
and  I'Sff  19' 'p4:  a  coincidenLV  whii;h  proves  that  the  in- 
atru men!  could  iiot  possibly  ba\e  say  perceptible  deviation  from 
the  plane  of  the  meridiiin  .it  cither  biation.  Other  reason s  for 
coming  to  the  <i.i me  conclusion  will  appear,  on  attending  to  the 
pracauiions  in  adjusting  by  double  azimuths,  &c.  as  deicribed 
in  thePliil.  Traiiiaciioni. 
The  correct  pokition  of  the  sector  in  all  respects  is  further 
nr  W  its  uMprondfrom  this:  i*iat  the  obfccrrations,  however  distant  in 
to  nj  way.  p^-Q,  gf  y„,p_  ^,|,g„  ti,e  proper  correction*  for  aberration,  nu- 
tation, kc.  are  applied  to  Ibcm,  reduce  always  very  neartj  to 
tbe  MUDe  nmin  place. 

Hence,  It  must  be  obvlons,  that  do  error  could  arise,  as  Don 

Ro^SOM  suspects,  from  tbe  iratrument,  wbether  in  "  vertical 

{mmMoo,  conMructloci,  or  some  acciiJeiitnl  derangement."     I 

(btO  DOW  advance  utill  farilier,  and  proic  thai  there  is  mo 

Tl.we    («•■  ■""■  imfitct.     For  if  (here  were  any  eiror  in  the  zenith  di». 

■xiKNiemr  UDcesat  Arbory  Hill,  i(  would  at  once  be  detected  on  com- 

awnwt  atei£ir  piribon  with  the  olwri-atioDt  al  Blenbeim.     Now,  ibe  distance 

Arbnry    «T     betwceu  (be  pwallclt  of  latitude  o#  Slenbeim  and    Arbury, 

139,823 


"^ 
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139,822  foei,  fbraiihed  by  thesanrey^  gives  for  the  correspond-  Dnnnosc,  un. 
ing  oelettial  arch,  22' 59**33,  while  the  observations  of  7  Dra-  ^^  ^^^  ^^ 
conis  atBlenbeifo,  compared  with  tlie  obaervations  opon  tbegame.orsrcat' 
iaooe  star  at  Arbury  Hill,  give  22'  49*^6.    So\hat  there  cannot  ?^  "lagDitnde, 
pasiihly  be  an  error  of  half  a  second  at  Arbor/  Hill,  unless  vatories^  at^^' 
the  obiervations,  for  five  luccessive  years  at  Blenheim,  were  \\\\  Blenheim  and 
wrong :  aDd  Blenheim  observatory,  be  it  recollected,  has  been 
long  celebrated  for  the  excellency  of  iti  inatruroents ;  and  is  select- 
ed even  by  Svanlerg  for  the  accuracy  of  the  observations  there 
made.«^So,  again,  with  regard  to  the  Dunnose  station,  the 
latitude  of  Portsmouth  observatory,  as  inferred  from  the  said 
station,  and  the  data  in  the  Trigonometrical  Survey,  is  5(f  48' 
2'''65i  while  the  Requisite  Tables,  the  edition  of  1781,  give  it 
S0I^48'3*\  So  that  the  •baervatiom  at  Dunnose  cannoi  pastil/ly 
err  half  a  second,  anleas  there  was  an  error  made  by  Witchell 
and  fiayley,  in  determioiiig  the  latitude  of  PoiUmooth  obser« 
vatory,  with  an  admirable  qiaral  quadrant,  by  Bird.    Thes^ 
two  deductions,  then,  completely  exclude  sensible  error  at 
Dunnose  and  Arbury  Hill :  and  these  inferences,  it  is  evident, 
might  as  easily  have  been  made  by  Don  Rodriguez  as  by  me. 

This  gentleman  may  find  still  farther  confirmation  of  the 
truth  of  the  whole  survey,  if  he  wilhexamine  the  operations 
by  which  the  meridian  of  Dunnose  is  extended  to  Burleigh 
Moor,  and  those  for  carrying  on  a  new  meridian  from  Black 
Down  to  Delamere  Forest.  These,  it  is  true,  are  not  to  be 
found  (for  what  reason  I  cannot  say)  in  the  Philosophical  Tran* 
sactions.  But  they  may  be  seen  in  the  third  volume  of  the 
Trigonometrical  Survey,  publ'ished  in  1911,  by  order  of  the 
Board  of  Ordnance ;  a  volume  with  which  some  of  Don  R.*s 
fi'iends  in  England  are  doubtless  aoquainted. 

As  a  last  corroboration  of  the  whole  portion  fi'om  Dunnose     Ceafima-    ' 
to  Clifton,  amounting  to  2*  50'  23''38  :  let  me  add,  that  when  tion  of  the 
compared  with  the  meridional  arch  of  3°  7^  \"  at  Peru,  by  furnished     by 
means  of  the  valuable  theorem,  investigated  by  Professor  Play*  Professor 
fair,  (Edinburgh  Transac.  vol.  V.  pp.  8,  9.)  for  the  comparison  J[*^^lJj'^ 
of  large  arcs  5  it    produces  -if^^y  for  the  resulting    compret*  compariMn  of 

iHto.  While  Svanberg  (pa.  192,  "  ExpasiiUn*')  gives  — ^^  ul?Vnw7«lr 
for  the  compression,  as  deducible  from  a  cooparison  of  hi$  n?«M«|f '"^?* 
measure  with  that  at  Peru.  of  the  earths 

Thus,  we  have  oonfinnation  upon  coDfinnation,  of  the  cor-  »*«»>  fi[<»  t«^ 

ftttrial  ■"■■" 
rectness  MKs. 
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naarm  rf  Colonel  Mudge's  operatioiM,  Iwth  g*nieral  and  pw  * 
Ucdhr  i  loi)  of  (he  ntmne  ruhneu  with  wtich  Don  IloJn* 
gaesbtt^roMd.  il»t  ••  if  itrrry  evtilcut  litni  ihc  zcolitiilii* 
nncn  of  itan  taken  a(  Artmry  Hill  are  3ff<^cied  by  utme  <»■• 
ri^vfbrmr.''  Tbe  malteT  in  (jueiiion  miglii,  at  y mi  will 
peneira,  bate  been  ieilletl  in  narrower  cortipau;  but  il»c  ceJe- 
britj  of  ihe  inaiiiutibn  undei  whoK  auspices  the  Don'*  onittwd*  i 
venioDf  aie  circuUied,  seented,  in  »oiue  measure,  to  call  fot  a 
tolerably  full  reply  to  hit  paper. 

For  tbe  reply  here  pre»enled.  tbe  public  r«u»t  comider  me  ' 
alone  aa  respontibte  :  and  1  trust  ihai  wtkeii  ihc  i^o  papen  baT« 
been  compared,  [Khali  not  be  thougbi  to  ipt-ak  ir.conipaiiU* 
with  the  cootiesy  doe  to  a  foreigner,  or  ihe  ictpecl  dae  lo  a 
brother  maihemBiicisn,  when  1  say  that  Don  Rodriguez  b«t 
tvmpUUlii  faiU-d  to  ettablish  the  point,  resfpectin;  wbtcb  be 
ought  lo  have  fell  MTMin  before  he  commenced  his  xricium., 
OUNTHUS  GREGOay. 

Jioyal  J} Hilary  ^caJemy. 
Woolwiik,    March    ilk,   \S\3. 


On  the  ExiiUHce  of  comUned  Jt'aler  in  muTiatU  odd  Gas.      By 
i.  Murray,  Lrcturer  on  Chmiilry,  iifc,  Edinlurgh. 


Lale  Fxperi* 
H.  DiT}'. 


Edinlurgh,  MarckZ,  1B13. 


SIR, 


IN  yoor  Journal  for  January,  an  account  is  given  of  an  ec- 
pcrlment  performed  by  Sir  Humphry  Davy  in  the  College 
Laboratory  of  Edinburgh,  in  relation  to  the  question  on  the 
eiistence  of  combined  water  in  muriatic  acid  gai.  I  had  found 
that  tbe  lalt  formed  by  the  conibinalion  of  ihii  gai  wilfa  am* 
roonia,  affords  water  when  it  is  exposed  to  heat ;  and  this  water, 
J  infened,  is  derived  from  the  acid.  Sir  H.  Davy  supposed  4 
to  be  water  which  the  salt  hadabsorbed  from  the  air  ;  and  be 
and  his  brother  affirmed,  that  when  tbe  air  is  excluded,  none 
ii  obtained.  I  resiinied  the  inveiiigation,  ami  found  that  ibe 
•  ult 
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lalt  ajjiorbfi  no  water  from  the  air,  and  that   it  affords  water  Murtatc  of 
when  heated,  though  the  air  has  been  excluded?    The  same=  """'?"*^  ^«*^» 

°  not  iiuboro 

results  wereobtained  by  Drs.  fiestock  and  Traill.  It  remainedi  wati r  from 

therefore,  for  Sir  Hamphry  cither  to  shew  that  they  were  **»«  "«*• 

not  correct,  or  to  eatabliib,  by  farther  evidence,  his  former 

statement.    With  this  view  the  eiperiroent,  above  alluded  to, 

bas  been  performed.       Aboat  90  cubic  inches  of  muriatic 

acid  gas  were  combined  with  the  requisite  quantity  of  ammo-* 

Diacalgas,  in  an  exhausted  retort  of  the  capacity  of  26  ctbic 

ioches,  and  the  sale  formed  having  t>een  heated  in  the  same  re* 

lort,  closed  at  its  extremity  by  a  stop-cock,  water  was  obtained 

from  it  in  small  quantity,  "  a  dew  just  perceptible  lining  the 

cold  neck.**    On  this  experioient  I  have  now  to  ofier  a  few  ob^ 

aervations,  and  I  have  to  state  the  result  of  another  since  per« 

formed. 

When  the  experiment  was  made,  I  was  informed  by  Dr.  The  retort  in 
Hope  of  the  result,  and  of  the  manner  in  which  it  hid  been  Sir  H.Davy's 
executed.     1  stated  to  him  in  what  respect  it  appeared  to  me  wu  too  large, 
objectionable,  independent  of  the  unfavourable  circuitsstances 
inseparable  from  the  mode  of  heating  t^e  salt  in  a  close  vessel ; 
the  large  size  of  the  retort  rendering  it  difficult  to  apply  the 
beat  equally,  so  as  to  expel  the  water  irom  one  part  without 
its  condensing  in  another,  allowing,  too,  a  larger  portion  of  any 
vapour  disengaged  to  remain  in  the  elastic  form  while  the  heat 
was  kept  high,  and  equally  permitting  its  condensation  when 
the  heat  diminished  over  an  extensive  surface,  encrusted  with  a 
substance  by  which  it  would  be  absorl>ed,  the  unequal  applica* 
tloD  of  the  heat  producing  a  similar  volatilisation  from  one 
part,  and  condensation  in  another,  the  confinement  of  the  And  die  con- 
heated  elastic  fluid  operating  by  its  pressure  in  resisting  the  sepa-  ^^?*^IJ^'*". 
ration  of  the  water  from  the  salt,  and  by  its  temperature  coun-  paration  and 
teracting  the  local  condensation  of  the  portion  evaporated,  and  cmidensmtion 
lastly,  the  encrustation  of  salt  which  had  been  allowed  to  remain  ' 
at  the  curvature  and  upper  part  of  the  neck  of  the  retort^ 
where,  in  such  an  experiment,  the  condensjtion  of  moisture 
chiefly  takes  place,  were  all  unfavourable  to  the  result.    If  the     ^ 
experiment  had  been  one  in  which  a  considerable  quantity  of 
water  was  to  be  looked  for,   these  circumstances  might  have  * 
been  of  less  importance.    But  this  not  being  the  case,  it  was 
more  necessary  to  attend  to  their  influence,  and  every  arrange* 

VoL.XXXIV.— No.  159.  T  ment 
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msnl  nith  regard  tothe  espeiicnent,  ought  to  bare   beat 
dercd  liivourable  lo  ibe  result,  iofiead  of  being  Uulf  the  »• 


Fit  condition 


'  firom  drier! 
gaita  WM  rn-  * 


The  principal  circumstances  whicU  I  conceived  required  (a 
•eriirat'  '"  ^  aUmodoA  to,  were,  toemploy  a  much  smallet  vcswl,  lo  r 
eqaally  dif-      it  through  its  whole  capacity  to  bd  eqoal  heal,  lobavc  ibe   | 
fuwd.no  sill-    of  the  apparitiuin  whieli  rlie  waler  i)  lo  be  coodenscd  fret. 
place  nf  roD-    from  salt,  and  to  avoid,  ai  far  at  practicable,  the  i 

dean,  not         either  of  ptetiure,  or  of  a  partial  vacuum.     Ii  wa*  oearlr  ia 
pieMnrf,  nor  ■  '  ' 

vacuum.  tfaic  (nanner,  that  the  expetimeui  was  performed  by  Dr.  Bouod 

I  and  Or.  Traill,  aiMl  hence  llieiTiucceuful  mult,  wbi)e  Sir  Hum* 

'  phry,  from  not  alttiitding  to  these  circamstancec,  wu  Ic^a   g 

Rcprtiiinn  of  ceuful,  though  peiforniing   it  on  a  much  Larger  scale. 
ex[>.  before       Hope,  anxious  to  aecettain  the  mallet  of  fact,  readily  agreed 
'torq>eatthe  expcriroeat   with  these  variations;  Lord  Webb 
Seymour  and  Mr.  Ellis  were  pteseut,  and  I  have  bis  p 
to  communicate  the  result. 

Ammoniacal  gas,  previously  cspoKd  for  two  diyt  to  itj- 
polub,  and  muriatic  acid  gas  which  had   been  exposed  to  diy 
ootni  to  rqiial  mariale  of  lime  for  24   hourt,  were  combined  ia  a  dry  ss^ 
Ileal  in  a  unall  hauiled  flask,  of  the  capacity  of  3B  cubic  inches.     About   go 
cubic  inches  of  the  acid  gas  were  employed,  and  the  I 

Imained  at  the  end  lilled  with  ammoniacal  gat:    The  nop-caik 
being  removed  without  exposing  the  salt   to  the  air,  a  gtatt 
lubeof  fouT-tt^mhaaf  an  inch  in  diameter,  previotuly  fitud 
I  by  grinding  lo  ilie  neck  of  the  ftask,  wai  inkcrtedi  Itt  t 

I  eximnity  dipping  in  <]iiicluilver,  and  the  flask  being  aurrooDiM 

F  with  sand  in  an  iron  boxi  was  placed  horizontally  uu  a  dufiiy 

dish,  and  fuel  gradually  introduced,  mi  that  the  beat  »p^  " 
was  slowly  raised.  In  a  short  time  moiiture  appeared  la  thi 
tube,  at  a  little  di$laace  from  its  inicni<^n  into  the  Bm^  t  llifa 
incrvBscd,  proceeding  to  a  greater  extent  along  the  lube,  and 
cofldentlug  in  globulet  pirfeclly  distinct,  which,  at  iliSocat 
period*  of  the  esperimcnt,  covered  ib«  inner  surUc«  for  a 
length  of  three,  four,  or  six  inches  i  and  a  small  quauiity  cot* 
lecledat  the  under  pan,  which,  with  a  very  shght  i 
of  the  lube,  moi-ed  slowly  onward.  Al  length  the  salt  wdit- 
WatrriTM  Ob- lined,  and  condented  in  the  tube  close  to  the  flask.    The  q 

iwirt  tilji;.    '■'J'  "^  *"'**■  ^'-  ^"P^  '^  "twfi*!-  appeared  cotukleraMr ' 
fonnhs  of  a     luger  Uuo  In  Sir  Kumphry'i  asperiment.     Tbs  i 


fnln; 


liUa 
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tiiiei  of  gases  had  be«D  employed  as  Jn  that  experiment,  and  t 
need  SI^3^cely  s.iy,  ibat  every  prccaiiiioD  had  been  taken  (o 
exdudd  every  loaice  of  fallacy.  Some  of  ihe  salt  having 
reached  near  to  ihat  place  of  the  tube  where  the  dew  was  con* 
densed,  part  of  ihe  raoiilure  seemed  lo  have  been  resumed  bf 
it  during  the  cooling  of  the  apparatus,  and  prevenied  Dr.  Hope 
from  ascertaining  wilh  precision  Ihe  quantity  of  the  fluid.  To 
obtain  an  estimate  of  it,  he  next  day  put  a  little  water  into  ana> 
ther  flask  having  a  similar  tube,  previously  weighed,  fitted  to 
it  by  griniliiig,  and  applied  beat  lo  the  flaSk  till  Ihe  iniide  of  a 
poftion  of  the  tube  was  covered  with  dew,  and  a  drop  of 
water  collected  io  ibe  bottom,  as  in  the  preceding  experiment, 
Tbequantiiy  of  humidity,  thus  condensed,  weighed  one  grain, 
and  in  appearance  solar  exceeded  thai  observed  in  thetabein  ihe 
expcrimonl  of  the  preceding  day,  as  to  lead  to  the  conclusion,  that 
Ihelatier  could  not  be  eiiiroated  ai  more  than  two-thirds  of  a  grain. 

Such  is  the  resnll  of  these  experiments  intended  to  be  dec!-  JJ,';',''^bt!i"t''* 
tive  of  the  quCTtion  with  regiid  to  ihe  state  of  iba  fart,  wbe-  cd  b^.Sir  H.  D. 
llier,  when  litis  sail  ii  heated  in  close  vessels,  any  water  is  ob>  '".''  ^'*' 
..-  .•  „  «.,..  blishei  the 

lAined  Ifom  it  or  not.  Messrs.  Davys  affirmed,  m  the  most  antliors  ^uie- 
explicit  tetm«,  thai  there  is  none  ;  Sir  H.  Davy  "  did  not  ob-  fenls.  itc- 
serve  the  sitghlesi  traces  of  moiilure  in  making  the  experimmt 
on  a  larger  scale  in  exhausted  vessels."  And  Mr.  J.Davjr 
footkl,  that  "  no  water  was  produced— oot  eren  the  slightest 
trace  appeared."  I  affirmed,  that  though  this  mode  of  con. 
dueling  the  experiment  is  unfavourable  to  the  Teaiilc,  and  it 
notat  alloilculatedio  alFocd  information  with  regard  to  Ibe 
real  quaniiiy  which  the  salt  yieliVi,  still  a  sensible  jioriioa  of 
water  is  obtained.  Ii  is  now  established,  that  my  siiiteinent  i* 
correct,  thai  of  my  opponents  llie  reverse.  In  the  experiment, 
as  parformod  by  Sir  Humphry  himself,  a  sensible  portion  of 
water  appeared,  and  when  the  obvious  sources  of  fallacy  at- 
tending ibat  experiiBenl  have  been  avoided,  a  larger  quantity 
hat  been  obtained. 

To  obviate  the  conclaiion  which  might  be  drawn  from  this  Rrmarki.  Ttie 
leault,  Mr.  J.  Davy  endeavours  In  show,  that  the  S^""'"')' '*"  h''i'"','*i^ 
taiocd  in  his  brother's  experiment  might  bederived  from  eitra-  rimcm  did  not 
neons  sources,  from  vapour  in  ibe  eases,  or  moisture  from  the  '^''""      '"  '*' 
mercury.      This    it  is  scarcely  neceesaiy    to    diKusa.      Dr.  tomic«a, 
Henry,  be  rcmaiki,  found  that  ammonia  obitinalely  r«lnini 
,vBpoui,yet  Dr.  Heniy  states,  that  ammooi)  may  be 
T3  SO 


) 
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SO  fat  deiiccaled  by  nposore  to  potash, "  u  to  ihew  no  tracei  of 
condensed  moisliiro  when  exposed  to  a  cold  of  0°  of  Fabtea- 
belt,"  and  tbis  precautioD  of  eipoiiog  the  ammonia  to  beat 
had  been  observetl  boib  in  Sir  Humphry'*  and  in  Dr.  Hope's 
experiment.  His  brother,  he  adds,  has  proved,  that  a  inluutft 
portion  of  rolutioa  of  muriatic  Acid  in  watet  may  be  obtained 
by  intensely  cooling  the  gas.  Dr.  Henry,  bowevec,  found,  ihaC 
muriatic  acid  gas.  when  freed  from  viiiblo  moitturP,  wbicb  U  ^ 
ia  cooiplelely  by  exposure  to  murlalo  of  lime,  (a  ptecauiioa 
observed  in  the  above  experiments)  deposits  no  water  even  wht- n 
cooled  to  26  below  0°  of  Fihrenbeil,  and  Cay  Lostac  uot 
only  obuined  the  same  result,  but  fnrther  found  no  indicatjoa 
of  moisture  from  the  action  of  fliio<boric  gaf,  wbicb  Is  it*  nxnt 
,  delicate  teat.  And,  even  according  to  Sir  Humpbry'i  statemeal, 

the  qaaniity  of  liquid  deposited  fr^  20O  cubical  incbei  U  7$«, 
cooled  to  to  below  O,  ii  not  equal  lo  -^  °^  ^  gmin,  and  oaif 
aboui  half  llie  weight  of  ihis  is  water.     If  any  such    water, 
therefore,  ia  taken  up  by  the  gai  at  SO*',  and  leUined  bj  it 
after  exposure  to  muriate  of  lime,  of  which  there  is  no  pTOo^ 
but  the  reverse,  it  may  anaount,  in  gO  cubic  iochea,  to  y^  tr  ^ 
of  a  gtain.     Lastly,  the  mercury  had  been  itraiaed  tbroa|h 
If  the  tatt       warm  linen,  and  was  perfectly  dry.     The  gases,  therefore,  h«r* 
waterjt  would  '''E  ''^''  '^bmitled  carefully  to  processes  which  are  koowQ  lo 
tctaiDit,&r.     render  them  free  from  all  moisture,  being  transmitted  tbfoi^ 
dry  mercury,  and  combined  in  an  exliausted  vessel,  so  that  the 
mercury  never  came  into  contact  with  the  salt,   there  ia  not 
the  slightest  reason  to  suppose  a  communication  of  water  fmi . 
any  extraneous  source.     It  is  an  obvious  reflection,   too,  tbM  . 
if  this  salt  is  otherwise  entirely  free  from   water,  as   the  imv 
hypothesis  assumes,  were  a  minute  portion  communicated  lo  . 
it,  it  must  be  reUiued,  in  conformity  to  thelaw  which  UDivcfv 
sally  regulates  the  combination  of  water  with  aaline  antaatmci^ 
by  a  vtry  powerful  attraction,  so  that  it  could  not  be  expellod. 
and  rendered  sensible  in  such  an  experiment.     And  lastly,  nicli  . 
causes  are  assigned  by  Mr.  J.  Davy  only  as  "  tending  to  accooat 
for  the  very  minute  quar.tity  of  water  obtained"  io  hit  brother^ 
experimeot.     They  are,  of  course,  still  less  adequate  to  acComt 
for  the  larger  quantity   in  Dr.  Hope's  experiment)  and  m 
uitwly  incapable  of  accounting  for  the  much  larger  quaati^ 
admitted  by  them  to  bt  obtained  when  the  lalt  »  betted  in 
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commaoication  wiihlhe  atmotphcre,  and  whicb,  it  will  h* 
ibewn,  is  derived  from  thesalr,  and  not  from  ihe  air. 

Mr.  J.  Davy  fariher  contnisig  the  small  quanttly  of  water 
obtained  froni  the  muriate  of  ammonia  in  bit  bibihcr'a  esperi- 
ment  viih  the  quantity  which,  according  10  the  common  doc* 
trine,  it  contain!  ;  this  laller  quantity,  he  seemi  to  imagine, 
ougbt  to  be  procured  ;  and,  since  it  ii  not,  he  concluiles  ifail 
that  doeirine  cannot  be  mainrnined. 

Anydiscuifion  with  reirird  to  the  flunnlify  of  wnler  obtained  This  kind  of 
by  heating  the  salt  in  a  close  vessel,  ii  probably  (upetfluous.  ^'Jia'iJ.d'io  ^ 
That  kind  of  experiment  I  nev*  comidetrd  as  one  calculated  iliew Uie •j«a0- 
to  afford  3  proper  indication  of  the  real  qoantiijr  which  the"**' 
salt  yieldi.     I  repealed  ii  merely  because  Messrs.  Davys  affirm* 
ed,  lliBt  (here  is  no  appearance  of  water  whatever.      That  as- 
sertion is  now  proved  to  be  incorrect,  which  is  all  that  iherepe- 
liiiofi  of  the  eiperimeol  was  designed   to  establish,  and  ihe 
original  mode  of  conducting  it  i  consider  as  the  one  which 
gives  (be  true  result. 

Ii  may  be  remarked,  however,  lo  obviate  any  difficulty  from  ElaciJdiiuu 
(hit  point,  even  with  regard  to  the  quantity  obtained  in  the  J™"  "'""" 
more  favourable  mode  of  conducting  the  experiment,  that  the 
combination  of  muriatic  acidgaswUb  ammonia,  was  not  re- 
garded as  adapled  to  dclermine  ihe  proportion  of  combined 
water  in  ihc  acid  gai  ;  for,  of  ail  the  combinations  of  this  acid, 
it  ii  the  one  in  which  there  is  the  greatest  difficulty  in  separating 
the  water.  Acidt,  in  combining  wiih  salifiable  bases,  retain 
the  whole,  or  Ihe  greater  pari  of  iheir  combined  water,  espe- 
cially  when  these  bases  have  also  an  atlraciion  to  water.  To 
eapel  this  from  the  compound  salt  toany  extent,  a  heat,  equal 
or  superior  to  ignition,  is  in  general  required  ;  and,  by  the  moat 
intense  heat,  it  does  not  appear,  that  (be  whole  quantity  ii 
expelisd.  Berthollet  has  shown,  ibal  afier  exposure  to  the 
violent  heat  of  a  furge,  salts  retain  water,  so  that  when  again 
exposed  lo  heat  in  mixture  with  iron  tilings,  they  afford  hydro- 
gen ga<  ;  and  ihis  is  the  case  even  with  tho«e  which  appear  to 
have  little  attraction  to  water,  as  sulphate  of  baryte*.  Where 
the  aalt,  therefore,  il  volatile,  4iKb  as  muriate  of  athmocia, 
theexpulsionof  its  water  mu>l  be  imperfecily  attained.  The 
degree  to  which  the  beat  may  be  raised  It  not  great,  a&d,  io 
nising  il,  it  must  operate  nearly  with  aa  mu«h  fore*  on  Ihe  real 

salt, 
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vll,  uon  the  waler  cixnbinrd  wlUi  ii,  ad  tbcir  natal  aAutt;  I 
KiiiM  retain  tbem  ia  union  liU  both  «is  «nblUngd  togeUicf. 
If  other  talu  which  are  fixed,  atid  whkb  have  m  lou  Area; 
Hiraclion  lo  wafer,  yield  it  only  at  «  bigb  lerapcratute,  auMlihiA 
iffipeilecily,  il  b  absurd  to  iuiagiue,  tbat  nioiiatc  of 
■bould  yield  ii  alamucblowuietDpeiitute,  and  yield  it « 
Tfae  expeiimenl,  thcrefote,  wa*  designed  raiber  lo  p(ov« 
Mftnff  of  cocnbincd  water  in  muriatic  acid  gai,  «nd  iboogblbo 
ijuantiiy  obtained  may  not  be  the  whole  quaiuUy  wbkb,  from 
Olher  facta,  ihere  i*  leaton  to  conclude,  exivt  in  ibe  acid  g»: 
ettablUbes  tbi»  as  mucb  as  i^  »  Urgcr  quanniy  wen  obtained: 
It  proTF*  th#  Tlie  {production  of  any  wnier  it  incompatiblo  wiib  bit  Hon* 
Mutrnceoi  plujrs  bypoibc«»,  2nd,  ibeiei'ure,  iL-fuiciiii  i(  i*  cnfotuMbl* 
imbli>)ie>  ibe  to  ^  opposite  ducli  inn,  and  becamei,  iberefbte,  a  proof  of  if 
itKttiur.  tniUi  J  aikd  for  tbe  qoantiiy  being  \v»t  lUau  ibu  from  otbar  a»- 

lioe  combinations  of  the  acid,  ua  adcqualc  caoie  can  be  a>- 
•igued,  Tbe  actual  iVMill,  iuHecd,  is  precisely  thai  which  ii 
to  be  expected,  a  sensible  potiian  of  water  tnorc  cooiidenUo 
Ittheesperiaieiit  IB  perfomird  iu  a  mannet  more  t^voonbls 
lo  iU  dikeogsgement,  bui  infetiot  to  ivbat  ia  obtained  frwB 
other  Dombroaiions  of  the  acid,  from  which  It  is  ubsioui, 
a  priori,  thu  the  uaier  most  be  more  easily  expelled. 

Sofar  I  have  reticiciied  my  obsenaiiont  chiefly  to  the  r*> 
soli  of  the  experiment  of  healing  tlie  aatl  in  close  Vessels.  A 
point  not  less  important,  which  icniaioed  for  deteriniiiaiica, 
is  that  relating  to  tbe  te^uk  wbeo  it  is  healed  in  npeu  vessel, 
and  to  ibe  supposed  fallacy  connected  wiihlhiiin  Uteahsorpuoa 
of  watei  from  the  air. 

I  had  found  that,  in  this  mode  of  coodadiBg  ibc  experi- 
meai,  a  very  sensible  quantity  of  water  was  obtained  ;  aod 
this  was  not  deniciJ,  but  explicitly  admitted,  by  my  oppooatU. 
Mr.  J.  Davy,  who  had  heated  the  salt  io  dose  veuels,  wiihoul 
obtaloine  water,  found,  that  when  he  "  icallonced  Mr.  Mwr^'a 
eumple,  and  collected  the  salt  in  the  atmosphere,  and  inJn>- 
docsd  it  into  another  rcton,  on  heat  being;  applied,  vatat,  ia 
no  ioconeidetable  quantity,  wis  evolved,  as  be  described."  Bul 
toflcconDl  for  Ibis,  witliuut  odmilttog  the  conclusioo  sobver' 
•ivp  of  hiniypatbcaig.  Sir  Humpb'y  Davy  advaucod  the  sof- 
pQulioB,  that  the  sdl  abunhi  vtUti  from  tlM  ait  dating  lU 
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Iransference  from  the  one  vette]  to  the  other,  and  that  this  ii 
(lie  wnrce  of  th»W3<(fr  which  it  yieldB. 

A  iu[ipo>itioi)  So  directly  at  variance  with  (he  known  pro- This  mppott- 
peniei  of  thi»  sail,  required  very  ample  proof,  yei  Dooe  wai  '^"^i^J"  by 
given  of  it,  fanher  than  the  assertion  of  the  sail  not  yielding  the  faetf ; 
water  when  healed  in  a  close  ve>sel,  while  it  alfurds  it  when 
heated  in  an  open  vessel,  this  result  being  slated  as  affording 
"adeiDonttration,  [hat  the  water  liberated  in  Mr.  Miirraj's 
experiment,  was  not  derived  from  the  mniiatic  gas,  but  from 
■he  atmosphere."     It  afiardi,  I  remarked,  (Jouroal,  vol.32, 
f.  18/,}  DO   proof,  since,   admiliing  even  the  statement  with 
regard  to  it  to  be  correct,  it  might  equally  arise,  since  it  is 
proved,  that  the  salt  yields  water  when  it  is  heated  without 
having  been  exposed  to  the  tir. 

I  had  proposed  the  obvious  experiment  by  which  the  hcl,  and  might 
wiih  regard  to  Uiis  suppoaed  absorption  of  water,  may  be  une-  „*,^jn'j"|,J"" 
quivocally  ascertained — ibac  of  forming  the  salt  without  ex-  durci   mperi- 
poiure  to  the  air/and  then  ascertaining  if,  under  such  cxpoiure,  """■  '""  "" 
it  gains  weight,  which  it  must  do  if  it  absorbs  water.      The 
mode  of  conducting  the  experiment,  and   the    results,    have 
been  already  minutely  detailed  (Journal,  vol.  XXXIT,  p.  J9I .) 
These  results,  proving  that  no  waier  is  absorbed,  Messrs.  Davys 
have  not  atiempied  to  controvert,  but  have  rather  thought' ptu- 
per  to  avoid  repeating  the  experiment,  though  it  had  been 
urged  against  them,  and  is  obviously  decisive  of  the  tjuetiion— 
for  what  reason  I  shall  not  conjecture. 

The  importance  of  the  fact  with  regard  to  this  supposed  ab-  It'-pHiikm  of 
sorption  is  sQch,  both  from  the  supposition  having  been  intro-  n,^,^*''].')  n 
duccd  to  acconnt  for  the  production  of  water  from  the  salt,  Hnup  ;  Lord 
and  from  Us  having  led,  in  comequence  of  that,  to  a  form  of  ^^^'*'  '^'u 
experiment  which  has  rendered  the  investigation  more  dilEcull  F.ili.  bcinaprc^ 
and  more  liable  to  error,  that  I  was  desirous  the  experiment""'-  -.i*^ 
should  agaStbe  performed  with  cveiy  precaution.  Lord  Webb  Hp.rturo  «t 
Seymour  find  Mr.  Ellis  were  present,  and  the  principal  steps  of  ""' 
the  experiment  were  eieciiteJ  by  Dr.  Hope.  A  vessel  v 
selected,  the  interior  of  which  might  admit  of  a  free  exposore 
lo  the  air— it  was  pear-shaped,  having  a  wideoriticc  at  eaeh 
extremity,  the  one,uneiuch  and  a  half  in  diameter,  the  other, 
one  incli,  ilt  whole  inierrtal  surface  being  equal  to  aboai  40 
If^narc  iDches.  The  oiiftcci  were  dosed  with  corks  rendered 
air-light 
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ait-light  by  cemenl^  a  atop-cock  being  intertcd  in  one  of  tbeo 
fbhihe  iiilroduciion  of  the  gaici. 
1(1  wtili-h  tbe  The  vessel  bating  been  exiiaiwied, about  2?  cubic  mcbc«  of 

nnd  nnmiii.  '  i^uriaiic  acid  gat,  which  had  been  exposed  fur  (wo  dajrt  to  drj 
f»an*m       muriate  of  lime,  were  combitied  in  it  wiih  [he  re«)uisiie  qiuo- 
Cwful  eii'\-     '"'  °^  anmioniacal  ga»,  which  had  been  eipowd  for  the  csidC 
ini(utii(i  of      lime  to  dry  poiasb  ;  and  an  excei*  of  smmonia  wu  allowed 
^^j;|!j ''^,^'^^' to  remain  ai  (he  cud  of  the  combioauon.    The  corks,  with  ibcir 
In;-  full  expo-    cement,  wer^  lemovcd,  and  clean  cotki,  previoti^Iy  fiiird,  wera 
tri^e'ri"iro''i'^ '"*"""'''  '"'^"«'^-      The   vessel   wa*  HUed  with  Blino»pbe»ic 
cn-Ae,  but  a    s'u,  by  opening  one  of  (lie  onfices,  and  inirodocing  a  tube  At< 
Iswofwiught.,a(,iiedioacaootchoucbo(tle.lheiide4of  which  being  pie.*ed 
togeiher,  and  ihcn  allowed  to  dihie,  drew  oni  the  aiunioiriacal 
gai  :  and  lo  secure  the  change  being   cooipletc,  bcith  ctukt 
.were  removed  for  a  second  or  two.     Tlie  apparatut  was   tbea 
placed  in  a  balance,  which,  loadod  with  !>>  turned  Tei7  leiiubljr  J 
with  miirfi  less  tban  ^  ofa  grain.    Tlie  balance  being  accu.  ' 
rfllt-Iy  a^.^ju^tl■J,  (he  cotks  wpre  removed  trom  llie   orifices,    jnd 
placed  beneciih  the  vessel,  and  the  progress  of  (he  experiment 
was  observed.     At  tbe  end  of  five  minutes  there  wa^  no  per- 
ceptible change,  of  (en  niinuie^  no  change,  at.  fifteen   minute* 
there  was,  if  any  thing,  B  loss  of  weight  on   tbe  side  of  iba 
salt,  at  twenty  ininuiea  ibis  loss  was  apparent,  and  amonnied 
to  about  ^'j  of  a  grain,  at  twenty-five  anil  al  thirty  minutes  it 
remained  the  s.ime.      Though  from  (he  form  of  (he  vestel,  tod 
the  size  of  the  apertures,  (be  air  b;id  the.  freest  acce«*  to  tb« 
salt  which  encrusted  the  interior  ;  yet,  to  leave  no  doubt,  tbe 
internal  air  was  changed  repeatedly  by  means  of  (be  caoutchouc 
bottle.     At  forty  rainuioi  there  was  again  (he  appearance  of 
loss  of  weight  in  the  lalt,  at  fifty  minutes  ibis    amounted  to 
TCmeEbiug  lees  than  ^  of  a  grain,  in  addition  to  (be  rornMt 
loss.     Tbe  air  within  (he  vessel  was  again  repeatedly  chaiwed, 
both  by  means  of  the  caoutchouc  bottle,  and  by  propellii^  ttw 
external  air  through  it  by  the  motioQ  of  the  hand,  and  by  I  be 
bottle,  held  at  a  distance  and  slowly  compressed  ;  but  for  bstf 
an  hour  longer  there  was  no  perceptible  variation  of  weight*. 

Hut 

*  In  a  preliminaij  cxptrioieut  wbieb  I  liad  pcrfomted,  tad  ia  wWdi 
Ibe  Mil  was  frilly  exposeil  tc  tlie  air  for  tbree  days,  (lie  low  of  weiflil 
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This  eiperiroent  was  performed  in  ibe  same  aptftment  in 
which  mjr  former  experimeots  bad  been  executed,  and  tlie^tir 
waft  at  the  same  temperature  of  60\  -  It  is  perfectly  decisive 
in  proving,  that  the  salt  absorbs  no  water  from  air  in  a  common 
state  of  dryness  and  temperature.    • 

As  much  of  the  salt  was  coRected  as  could  be  removed  from  a  portion  of 

the  vessel  -,  it  weighed  23*5  grains.      It  was  introduced  into  a  ^■»  »Do?*«te  «f 
11  -  .      .  .  „    t  .    .  ,     t     ammonia,    be- 

smaJl  retort  connected  with  a  small  globular  receiver,  and  the  in;;  exposed 

body  of  the  retort  being  in  part  surrounded  with  sand,  heat  *"  '**^*'»  P*^* 
was  applied  by  a  lamp.  A  little  of  the  salt  suddenly  rose  in 
vapour  into  the  neck  of  the  retort.  Afterwards  moisture  con- 
densed beyond  the  salt  where  the  neck  was  kept  cool  >  the 
heat  was  slowly  raised  until  the  salt  was  sublimed  into  the 
top  and  beginning  of  the  neck  of  the  retort.  The  sand  bath 
was  then  removed,  a  chaffing  d;sh  was  applied,  and  the  heat 
continued  for  half  an  hour.  In  the  course  of  Ibe  experiment^ 
the  moisture  increased,  and  extended  over  about  ooe  inch  and, 
a  half  of  the  upper  side  of  the  neck  of  the  retort^  where  the 
cold  was  applied.  The  half  of  this  ipaoe  next  to  the  bulb  ^ 
appeared  qujte  wet,  being  covered  with  compressed  globules  of 
water  of  a  considerable  size,  on  the  remaining  part  the  globules 
were  very  minute. 

I  formerly  related  an  experiment  in  which  muriate  of  am-  More  water 
monia,  after  it  had  afforded  a  portion  of  water  at  a  low  heat,  1°^"^**^ 
was  sublimed  through  ignited  charcoal,  to  ascertain  if,  by  the  parated  in  an 
higher  temperature,  and  by  the  chemical  affinities  exerted  by  J^IJ-  ^'*b 
charcoal,  an  additional  quantity  might  be  abstracted.     Portions  ^^ 
of  carbonic  acidj  and  carburetted  hydrogen  gases,  were  accord- 
ingly obtained  ;  and  a  quantity  of  water  was  condensed.    This 
latter  result,  led  to  the  conclusion,  that  tlie  high  degree  of 
heat  had  produced  a  more  perfect  separation  of  the  water*  and 
that,  therefore,  if  such  a  temperature  were  applied  to,tbe  salt 
alone,  more  water  might  be  obtained  from  it  than  by  an  inferior 
heat,  while  any  supposed  source  of  £illacy  from  the  presence 
of  the  charcoal,  might  be  avoided. 

was  apparent  to  a  still  greater  extent  than  in  tbc  above  experiment. 
Snob  a  result,  with  regard  to  any  other  salt,  would  be  ascribed  to  the 
abstraction  of  water  by  the  agency  of  the  air ;  and  I  see  no  reason 
why  the  same  conchiston  should  not  be  drawn  with  regard  to  it.  At 
the  end  of  a  week  the  salt  remained  perfectly  dry. 

AfiCt 
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Commtm  »l-       A  6ct  I  hail  aKcmlned  promised  to  afford  »  mfinhamf 

■nimniiiar  hns  ^-q^  ^f  vcTitjrIng  this.     The  comtDon  iDbl'iDied  muriate  of 

tipo'^'iKictainmuciia.  or  (al-ammomac,  I  bad  found,  yields  no  water  nhea 

niH-lleilinilir  c^pogcd  In  a  heat  tuf&cient  io«ublitne  it.      This  i«  owing  to  iu 

•nddDdODr    mnde  of   ptrpatmtion — it  is  6nt  dried,  tbcn  tubUmed,  and, 

iftrfwtifa  at-  (Jtiting  the  subtinalioD,  llie  upper  part   of  tlie   ve«teT  it   kept 

*      hot,  TO  render  the  subliiiKd  mais   lufEcienlly  dense,  its  orifice 

being  also  kepi  opeo^  and  bcncs  all  ibe  water  which  can  be 

driven  off  by  ttii^  heat  is  expelled,  and  none  is  regained  by  ca- 

po!urelt)  the  air  (a  decisive  pioof,  if  Boch  were   wanting,   thai 

'  Ibis  salt  attracts  no  water  from  the  altnosplierc,  since  it  ii  kept 

in  ttfc  ibopt  without  aDy  particular  precsuiioD.      I  espoteit 

100  grains  of  this  salt  in  a  retort  lo  a  heat  sufficient  to  prodoee 

sobtiiaation,  but  no  moislura  appeared  duiiug  any  part  of  ibe 

kiiifeivM       experiment.     I  then  sublimed  i  DO  grains  of  the  same  «alt  fioia 

•01  anoilirr      |(,e  ^j^jj  f„^  of  „  porcelain  tube,  placed  across  a  furnace  so  u 

Iuitinl'tubc?    '"  ^*i  '  "^  kea.X.      A  very  Knsible  quantity  of  moittnre 
camlenied  in  a  glass  tube,  which  was  adapted  to  the  porcelain 
one,  appearing  not  only  in  globules,  but  at  length  running  down 
the  tube.    This  proved,  that   water  may  be  Kparated  froia 
mniiale  of  ammonia  by  a  rtil  heal,  whicli  is  not  expelled  from 
K*p.  "f  nil>-   it  at  a  lower  temperature.     I  then  submiui-d  to  a  limilar  expe- 
^  ^j'/',j*J(i,  rirocnt,  tlie  aalt  formed  by  the  direct  conibinatlon    of  its  ele«  . 
nif  canbiaa- menlt.    Very  I  it  lie  moisture  appeared  previous  lo  ita  actotl 
"*"'  volalilizaiion,  but  when  this  cGiumeuced,  iho  condcnsatioti  of 

water  in  sensible  globules  took  pljee  ;  ihey  continued  lo  aoco- 
mnlate,  and  the  quaoiiry  appeared  obviously  greater  ihan  what, 
judging  ftum  furmer  expeiimcnlt,  would  have  been  oblalrted  bj 
a  lower  heat  from  the  salt  formed  from  the  samo  <]uamity  of 
inuiiatic  aciil  gM. 
■rpciiiinn  ia  '"  another  experimeni,  (he  salt  formed  in  an  exhausted  re- 
•"^H"''*''  tort  wa*  first  heated  until  it  ceased  lo  afford  water,  and  waa 
al'ierwards  sublimed  through  an  ignited  porcelain  tube.  Mois- 
ture was  sgain  obtained,  though  Dot  in  to  large  a  rjuaulily  m 
when  the  charcoal  had  been  pl.iecd  in  Ihe  robe.  There  i»  no 
just  objection  lo  Ihe  introduciion  of  ilic  agency  of  the  charcoal, 
if  care  be  taken  to  have  it  ihorouglily  caldued  ;  and,  aa  the 
supposed  souicc  of  fallacy  from  tlic  air  alfordiDg  water  lo  ibo 
■alt,  k  oow  proved  u>  bare  no  c«Uteooe,  there  is  do  valid  nb* 
jwtioo 
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jcGtiontolhereault  which  the  eiperimcnt  wilb  (he  charcoal 
afford*. 

My  preceding  coDcluiioni,  I  trust,  are  now  sofficienlly  esta-  Inference, 
blishcd.  and  U  is  anueccwaty  lo  enter  on  any  recapilulalioQ  "' ^^,"i'gf  °," 
llie  argument.     Water  ha»  been  obtaioed  from  this  ult  both  and  Jid  not 
when  it  ii  healed  in  close  and  in  open  vessels  ;  and  resource  of  "1"!J^'^*'''™ 
fallacy  efti<.U,  as  wasafiiraied  by  Meatrs.  Davys,  in  any  absorp- 
tion  of  water  from  liie  atmosphere.    Iliey  accounted  f«i  the 
production  of  water  on  that  auppositioD,  and  it  it  now  aroply 
tefufed. 

1  have  only  a  single  observation  to  make  on  Mr.  J.  Davy's  ComiderB* 
concluding  remarks  in  his  last  commonicatiDn,  that  be  has  "  no  """*  "'"'ins 
inieniion  of  stuwering  personal  atpertioos,  which  are  only  in-  u>pprtion  aod 
jurioiu  to  the  author  when  unjustly  made."  The  necetGiiy  was  "^■""re- 
imposed  upon  me  by  assertions  which  be  had  advanced  of  stm- 
ii)g  si'mecircumsiances  connected  with  the  manner  in  which  be 
and  his  brother  had  c:onducle(i  ibe  controversy.     1  did  so  with 
reluctance,  and  only  in  so  far  as  was  necessary  to  my  own  vin- 
dication from  s  very  intemperate  attack.      My  observationi 
conveyed  ccasure,  no  doubt,  but  not  aspersion  j   for  they  were 
founded  on  facts,  and  these  were  very  explicitly  blated,  that 
Mr.  J  Davy  might,  if  he  pleased,  enter  into  any  eKpIanation  with 
regard  lo  them.    This  be  has  not  done,  and  thelacts,  I  believe, 
lie  i«  unable  to  controvert. 

In  concluding  tLi*  iovestigation,  I  cannot  but  contrast  the  p^^g,  ^^^^^ 
asieriioru  that  were  made,  and  the  tone  that  was  assumed,  with  ol'  tUeouuiner 
the  resnll  that  has  been  established.  "  At  first  »'iew,"  said  j^,^,"^^,^,'^^,7'* 
Mr.  J,  Davy,  speaking  of  my  eipcriment  of  obtaining  water  sutu  wrredia- 
from  mnriaie  of  ammonia,  "  the  result  appears  Improbable,  J^J_,I,  that 
and  opposed  by  several  fact*  >  and,  in  a  very  short  tioM,   I  was  it  misbt.  i  '■"- 


convinced  by  eiperimenla  that  it  wa»  incorrect."       Agsin,  [|,^J^'^'JJ," 

"  Mr.  Davy,  my  brother,  mformed  me,  that  he  had  not  ob-  monniMlejit 

lervcd  theslightest  liaces  of  moisture  in  making   the  experi- ""'^""'P"*"- 

Kot  on  a  large  scale  in  exhausted  vessels ;  and  assured  me, 

m  I  should  not,  was  not  the  mIi  esposed  to  the  atmosphere." 

9  rq>eati()2  (he  experiment  accordingly,  no  water  was  pro* 

I  flliced  "  agree;ably  to  my  broiher'i  result,  not  even  iho  slightest 

^fiaois  appeared."     Mr.  Murray's  eriour,"  be  adds,  "  appean 

I  $f  have  arisen  partly  from  too  great  confidence  plaood  in  tbe 

KAQGutacy  of  hit  expctitnenl,  and    partly   from  oviuieokir^ 

that 
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that  a  light  powdery  iob8taiice«  like  moriate<»f  ttninoDia»  iode- 
pendent  of  its  chemical  attraction,  atKorba  water  hygromctri- 
cally.  Mr.  Davy  has  informed  me,  that  thia  ia  the  case,  and 
that  muri«?te  of  ammonia  ao  made,  abaorbs  ao  much,  that  it 
even  dellqoeicea.*'  And  lastly,  ''  Mr.  Morray'a-  eonfidence  id 
hit  result,  which  is  opposed  by  several  Acta  relative  to  moriate 
of  ammonia,  is  to  me  more  aurpriaing  than  the  result*  iiielf.'* 
When  assertions  and  eonclusiona  have  been  advanced  in  this 
unqualified  manner,  which  the  result  of  investigation  proves  (o 
l>e  wholly  incorrect,  it  is  but  justice  to  recall  them  for  a  mo- 
ment to  notice ;  and'  when  such  a  style  of  oontTDversy  hu  been 
indulged  in,  it  is  not  uncandid  to  iiq[gest  the  reflection,  how 
much  more  becoming  would  have  been  a  more  modeai  and  tem- 
perate tone.  ^  I  shall  refrain  from  £uther  animadveiaioo  oa  a 
topic  ungrateful  in  itselfj  and  too  unimporlant  to  claim  any 
protracted  discussion. 

With  the  higheatieapecf, . 
I  remain 
Yonr  moat  obediaot  Servant, 

J.  MURRAY. 
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V. 

On  the  Explosive  Compound  of  Chlorine  and  Azote. 

{Concluded from  p.  igO.) 

To  Mr,  ]\-icholson, 
SIR, 

N  conformity  with  our  promise  made  to  you  in  our  former 
communication,  we  resume  thejiccount  of  our  experiments 
with  the  explosive  compound. 
Globule  of  the  ^  globule  of  the  compound  was  placed  under  water,  between 
compound  ex-  the  ends  of  two  platina  wires,  coated  with  glass  excepting  the 
water  to%o[-  P^i'^^'i  one  of  these  wires  communicated  with  the  poaitivCi 
taiun.  and  the  other  with  the  negative  end  of  a  voltaic  trough,  con- 

taining 50  pain  of  six«inch  plates,  excited  by  weak  muriatic 
No  effect  an-  acid.    Theglobule  appeared  to  be  little,  if  at  all,  affected  by 
enmstm:t»^  the  current  of  the  electric  fluid,  of  which,  we  are  inclined  to 
believe,  it  ia  not  a  conductor :  small  bubblei  of  gaa  roae  finom  it 

ooca- 
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occasionally,  bat  at  tbc^  water  wHh  wbteh  it  wta  in  odntact  wit 
undergoing  rapid  decofopotition,  it  is  riot  unlikeljr  that  thete  . 
bubbles  were  not  caused  directly  by  tbe  electric  floid,  bot  by 
the  hydrogen  or  oxigen  liberated  from  tbe*.  water,  acting  on  tbe- 
componnd.  This  source  of  ambiguity  would  be  removed,  if 
the  compound  could  be  electrised  without  its  being  in  contact 
with  any  fluid  ;  but  its  extreme  vofatility'  presents,  an  obstacle 
to  such  an  arrangement^  which  we  have  no^  yet  surmounted. 

Having  made  a  number  of  experiments  for  tbe  purpose  ofPbeuomena 
ascertaining  generally  the  phenomena  resuUing.from  the  contact  ^"^^^JlJJIf  ^r  ^ 
<tf  various  substances  with  the- expWive  compound,  we  have  explouvc 
made  out  the  following  table,  in  the  first  column  of  which  are  c<>»npooj"d, 
stated  the  several  substances  employed,  and  in  the  second  the  substances, 
apparent  effects  of  them  oo  tbe  cgmponnd, .  It  is  proper  to' 
remark,  thM  water  was  always  present  in  these  experiments, 
the  general  method  of  making  them  having  been  to  place  a 
globule  of  the  compound  in  a  small  11*00*  ladle  filled  with  w^ater, 
and  to  bring  the  substance,  whose  action  on  it  •  was  to  be  tried, 
into  contact  with  it  at  the  bottom  ;  but  in  those  cases  io  which 
It  was  desirable  to  have  as  little  water  present -as  poasible,  we' 
have  substituted  for  tbe  ladle  a  little  paper  filter,  containing  the 
compound  and  water,  and  aUowed  i^arly'all  the  water  to  drop 
through,  before  we  added  tbe  substance  to  the  compound. 
This  was  our  mode  of  operating  with  ether,  alcohol,  &c. 

• 

Table  of  the  apparent  Effects  of  certain  Suhstances  brought 
into  Contact  with  the  explosive  Compound. 

Sabitmnces  broitgbt  into  contact 
with  the  compound. 


Mercury 


Copper 

rm 

Zinc 

Sulphur 

Liquid  sulphuretted  hydro- 
gen, or  alcohol  of  sul- 
phur      

Super  Sulphuretted  hydro- 
gen formed  by  adding  hy- 
dfoguretted  sulphuret  of 
potash  to  muriatic  acid. 


•  • 


EflRpTts  observed. 


Slight 'effervescence,   the  me- Effects  of  sub- 

tal  slowly  tarnished.  stMnres 

do.  do.  brought  into 

None. 
None. 
None. 


contact  with 
the  i-kplosivt 
componnd. 


None. 


Vloleot  ezplosioa. 


Do. 


cuni.ri  with     Y)o.  become  wild  by  kwpiltg. 
Bed  solpbuTct  of  mercury. 

PbtMpllOTUS        

Pbmpburet  of  I'Oie 
Pboiiphorua  dlfsolved  in  li- 
quid   fnlpbuielled    byd., . 
Charcoal      


Caonelcoal 


Retiduum  ofthediitillation 

of  amber      

Aiphaltam 


£Iisi!c  bilainen  . .  ... 
Elutic  gum,  or  csoulcliouc. 
Retinom  matter  found  in 

HigbgaleHill     

Common  resit)      

SheU   Lac     

Copal 


Sandarach    . . 
Maiticb 
EupbeibiuD) 
Guiacum     , . 
Asufoelida     . , 
Opium     . . 


Burgnndj  pilch 
Raliam  of  Tolu 


Eesin  of  ox  bile 

Scammony     . .      , ,      . .    , 

Frankioceiiw 

AmmoDiacum      

Hepatic  aloes 

Alrobolic  solution  of  resin  . 
Do,  of  aiin  of  lac 


a  eiploiicn 


Union,  bat  ni 

None. 

None. 

Esplodon  eUreniely  t  iolenr. 

ViolcDl  exploaioD. 

Do. 

None. 
None. 
AdbetioD,     ilighl     effervfi- 

cence. 
ElftiTNcence,    film    on    ihe 

BUrface  of  the  \f 
tJnion,    rapid    t^f&rveioencF,  , 

aiceni  to  the  turtace  ot  U 

water,  film  left  there. 

Violent  explosion. 

None. 

Efiervescenoe. 

None. 

UnioD,  efferreicence.  »cei 

to  ibe  suiface  of  tbe  waie 

film  left  tbere. 
Adbeaion. 
Saiue  as  wilfa  copal. 


do. 
do. 


Sli^l  eHerreKeoce,  film  < 


dli  tbe  walet. 
Slight  efferveacence. 
Explotioti. 
None. 


Do. 

Rapid  effeiTMcence. 


do.     rapid,  fils 


KOMwrm  cmuanm. 


fl7» 


Subitanees  broog^t  lato  contiet 
with  the  coi 


■^■^ 


Camphor 


Phospfaurretted  campbor    .. 

Sulphuretted        <to.    ..    •• 

Wax     •. 

Sperfnaceti 

Adipocire     ••     ••     ••     ..• 

Butter      •«      ..      .. 

Palm  oil      

Do.  saturated  \Titb  cblorioe, 
which  made  it  white  and 
semifluid 

Oil  of  mace       •  • 

Ambergris 

Hogs*  lard ^. 

Whdleoil 

Linseed  oil 

Olive  oil     

Do.     do.     saturated   with 

chlorine 

Do.  do  camphoretted  .  • 
Do.  do.  sulphuretted  • .  • . 
Do.    do.  thickened  by  boil- 

ing^oa  oxide  of  mercury. 


obserred.  fifiecfl  •£  sub- 

. stances  * 

"■"■"""■■*— —"'—"■^■~^*—'"*  broni^iiite 

Uoioo  in  ooosiderable  quan-  contact  witk 

fitf  with  the    compoand*  the  expkMive 

which  preicnres  itt  uaoal  ^^"P**^'*- 

coloar     and     appearance. 

When    the    camphoretted 

compound  rises  to  the  sur^ 

hctf  of  the  water,  it  coyers 

it  with  a  film  of  camphor, 

the  explosive  compound  es- 
caping from  it.  The  cam- 
phoretted   compound     in* 

flames    without    explosion 

by     phosphorus    and     bj 

essential  oils.       Sulphuric 

ether  separates  the  camphor 

from  it.     It  maybe  formed 

at  the  same  time  with  the 

explostfe    compound,    by 

introdacii^  a  bit  of  cam- 

phor  into  chlorine  gas  o?e^ 

solution  of  muriate  of  am« 

monia* 
Explosion. 
UnioD. 
None. 
None. 
None. 
None. 
Explosion. 


Union. 

Do.  rapid  efferfesceooe«  idm 
on  the  water. 

Explosion. 

None. 

Explosion,  separation  of  car- 
bon. 

Explosion. 

Do.  separation  of  carbon* 

Union. 

Violent  explosion; 

Do. 


Efienrefoeooe,  expkiiiod. 


Da^ 


KSrUMIVB    COMfOVJiD, 


satact  wttli   Olive  oi|j  by  boiling  uii  cor- 
je  e>pl(KiTe       roaive  sublimaCe      ...    . , 

ecid 


I 


Do.  do.    bj  nitric    8<;id 

Oil  of  turpeniiDC 

Do.        do.  tat.  with  chlorine 


Oil  of  tar 

Do.  of  amber      

Do.  of  peiroJeum 

Do.  c^  ^zoin 

Do.  of  orange  peel     , , 

Naptha 

Alcohol 

Sulphuric  ether 

Nitric   elher       

Pbosphu reined  elher     . . 

Soap  of  poiasli      

Do.  of  £oda  (curd  soap) 

Do.ofdo.  (Casillle)  ..  .. 
Do.  of  barjiea  (from  nitrate) 
Do.   of  alumiue    (from  sul- 

Do  of  lime  (from  nitrate)  " 
Do.ofB!roniia(fromdo.)     .. 
Do.  of  magnesia   (from  sol- 
Do.  of  silver  (from  oiirale) 
Do.  of  protoxide  of  mercory 

(from    nitrate.)        ..        .. 
Do.  of  peroiiJe  of  mercury 

(fromni,™.)       ..        .. 
Do.  of  copper  (from  nitrate.) 
Do  of  lead  (from  nitrate  ) 
Do.  of  do.  (lithaiK^  plaisier.) 
Do.  of  tin  ifroni  muriate,) 
Do.  of  cobalt  (from  niiio. 


EJSecti  obatrfa. 


Union. 

Union,  efTervetccnce,  film  4 

water.  ^^ 

Do.  brisk  do.  film  00  w^ierj 
Violent  explosion. 
Union  i  by  the  applicatioi 


iba  I 
deflAgratt 


ing  (ubitnnce  oa  tbn  wall 
Violent  explosion. 
Do, 
Do. 
Uoion,  eflerveMeaee. 

ablo  cbjng»  of  ctdonc 

blood  red, 
Viglent  explosion. 
Rapid  effervescence,  eipli 
None. 


Violent  eifen'escence. 

Rapid  effervescence. 

Union,     etfervesccace,     filokir 


Much  effervesce  nee. 

Slow  effervescence. 

Do.     Do. 

Do.     Do.  . 

Violent  explosion,  bloeflama. 

Do.     Do.     white  Quae, 

Do.     Do. 

Do.     Do.  ^ 

Do.     Do.  .      .,  ^ 
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Substattoct  briMiclit  iatoeoattct 


Sffpcli  •kMrred. 


Elfl^ttofad^ 


Soap  of  platiiiA  (fram  iiitro* 

rouiiate.) 

Do.  of  manganeM  (from 

sulphate.)      

Sugar 

Manoa 

Gum  Senegal     

Starch     .. 

Indigo     ••      

Kino •. 

Catechu  or  terra  japonica. 
Batraet  of  logwood.     •  •     . . 
Beoaoic  add.     ...    •• 
Aibomeo  (dried.) 
Froisiate  of  iron. 
Triple  Pruisiate  of  potash  in 

crystal!. 

Solpfaoricacid •* 

Nitric  acid    ••     ••    ••     •• 

Muriatic  acid     

Pboaphoroos  acid 

Fused  potash  pore 


•  • 


•  • 


"Solaiion  of  do.     **    ..     .. 
Solution  of  pure  ammonia. 
Do.  diluted  with  its  bolk  of 


liiroe    •«     m^^  »•     •• 
Carbonate  of  lime 


^ed  oaide  of  lead 
Nitrate  of  silfer. 


•     • 


Hidrog^  gas. 


Soper-caiboMted  bidrogen, 
or  olefiant  gas. 


» • 


Fhosphurelted  hidrogen  gas. 
f  ulpmretted      <|p.      do. 

Arseniufetted     do.      do. 

Oaigen  gas 

VoL.XXXIV.— No.  ItfJ. 


EffcrvesGvuce  ivpid^  Slfi^  0q 


eowta^t  wMh 
mf  nyHBifa 


Violent  ezploaion. 

None. 

None. 

None. 

None. 

None. 

None. 

None. 

None. 

None. 

None. 

None. 

None. 

Nona. 

Nona* 

None. 

Nona. 

£xplosion>  owirigtothe  heat 
produced  by  the  potash  dis* 
aolTitig  in  a  anall  qoamlty 
of  water.  i 

Effervestence. 

Violent  explosion. 

Rapid  enenreaoeooe. 


Do. 

Do. 

Muriate    of  siher    fbrmadi 
the  compound  diaappeaiad* 

The  compound    disappeared 

immadiatelj,  the  volume  of 

the  gas  lodnased. 
The   compound   disappeared 

immediatelT. 
Do.  with  axpMsicxi. 
Do.  opacity  in  the  git*  piei^« 

pitation  of  sulphur. 
Do.  precipitation  of  arsenic. 
Do. 
U 


sxFMfivB  comrovaa. 


t*iif»oli-Siibitnn'-i'«broniS»t  into  ci>nl 


DVDUKt  with     Azotic  gai. 
''»■  '^plosive    Almoiplieric   j 
•""''""""'■       Niirou.  gas. 


EArcuobtenrd. 


Do.  prccipiution  of 

Do. 

Do.  violent  exploslooj 


«rk  opan  In  perforraing  il)e  experimenti,  ibe  result*  of  which  tn 
"  —H^ai"  stated  in  the  preceding  table,  our  iatenlion  wai  not  lo  intvMi* 
'    '  gate  minQlel/  the  clianges  produced  io  tl)e  subttances  made  tp 

act  on  each  oih^r,  but  to  acquire  a  knowledge  of  llie  piiucipal 
and  most  obvioui  efiecia  of  the  explosive  compound  on  a  va- 
riety of  bodies.  This,  we  trust  tli3t  we  ba*e  Bccgmplubed  j 
and,  ia  (o  doing,  have  diaoovered  tome  curious  aod  inleiMtiDg 
fncti;  amongst  which  the  fallowing  nppearto  befflon  deicrving 
of  uolice. 

•ombnBtiblei       >"'  1^^  class  ofhodies  which  act  on  the  explosive  compomiJ 
«ri  mott  with  the  most  energy,  are  tbo«e  which  are  termed  combuittUe 

siroiurlyaii  lUi- .     ,  .,,,  ,  r  ■- 

conmoiind.  bodies.  1  here  are,  however,  Gome  lew  exceptions  to  this  r^ 
mark,  indancixl  in  the  want  of  action  of  elhcr  and  of  alrohQl. 
I  Tbr  pflcrL"  »ff  '^-  "^^'^  ^^^^  <s  a  coniiderable  analogy  between  th«  adioa 
of  theexpkisivccoiiipuiind.and  that  of  the  chlorina  and  ea> 
chlorine,  separated  in  »  condensed  state  by  strong  salphuric  Kid, 
from  the  salt,  known  by  the  name  of  theoxymuTiatc  of  potuh  ; 
which,  like  the  explosive  compound,  inflames  volatile  oQi, 
caoutcliouc,  phosphorus  ammonia,  &c.  And  that  most  of  ibe 
elTccts  of  the  explosive  compound  are  attributable  to  chlgnne 
ID  a  condensed  state,  and  in  weak  chemical  union. 

3d.  That  there  are  some  combustible  bodios  which  w3l 
unite  without  decomposiiioo,  with  the  eipJotive  compoond,  at 
which  camphor  is  a  remarkable  instance. 

4tb.  That  when  a  combustible  body  is  previootJy  MUimtsd 
with  chlorine.  Us  actioo  on  the  exploiive  compound  ia  citbet 
annihilated  or  much  weakened. 

Sih.  That  animal  substances  in  general  appear  lo  act  with 
lets  energy  on  the  explosive  compound,  than  their  analogoui 
vi^etsble  substances.  Tlie  want  of  action  of  edepocue,  fd 
■permaccii,  of  butter,  aitd  of  brd,  are  atriking  proofii  trf  the 
truth  of  this  anertion. 

6lh.  That  thereitircimrkablediHerence  in  the  aciloot  an 
the  eompound  of  the  Kvaral  soaps  formed  by  dotible 


i-.« 


Soim,  by 
d»uW  dc- 


ammnrs  cohpoond.  SS9 

posiiioa  of  uliiw  loiotioDS,   Bnd   lolulJon  of  soip  (   as  it  ap-  romp osl lion," 
peanihat  tbeeartbyHnpido  not  explode  with   it,  and   tbal  i>f   "^^l  ^'^ 
the  merallicioaps,  those  prepared   from  tiilric  ulU  explode, 
while  (bow prepared  from  muriatic  lalu  do  not. 

Of  ibe  numerous  experiments,  of  whic)i  a  ilateroent  it  given  Tl>r  rxprri- 
in  ilie  preceding  (able,  we   will  not   pledge  otirwlves   tbal  aij  nK'n"  ""Ji 'o 
are  equally  accurate  ;  we  have   tjkeii    considerable  peini  that  vnrj  mirepc- 
theyibould  be  Ki,  but  ibeir  number  bas  hiiberio  prevenied  u*  ' '''""■ 
fiom  repeating  the  greater  part  of  them.      Tbe  repetition  of 
Mjme  of  ibem  has  convinced  ui,  that  very  minute  ctrcumstaocea 
will  somelimet  cauae  tbe  results  to  vary.      Should  we  hereafter 
find  it  neceaiary  to  correct  any  involuntary  inaccuracies  in  our 
statement,  we  shall  do  it  with  cotifidence   tn  the  indulgence  of 
tbe  readers  of  your  Journal. 

As  it  may  be  expected,  that  we  abould  dcsciibe  our  mode   of  Apparalns  for 
bringing  tbe  explosive  compound   into  contact  with  <»nfined  "^J^°|j  I, 
portions  of  the  gates,  we  have   represented  our   apparatus  Ibr  ku  >»  ■  dM«d 
Ibis  purpose  in  the  sketch,  plate  VI.  fig.  3,  to  which   tbe  pre-  "**'^ ' 
sent  explanation  will  apply,     (a)    A  small   capiole  ot  bone  ot 
ivory,  having  a  imall  hole  in  ilscentre — iliis  capsule  is  suspeudcd 
by  a  siring,  passing  air-tigUi  through  the  lop  of  a  glasa   receiver 
(e)  between  a  collar  of  welted  leaiber,  which  serves  to  secure 
in  its  place  the  stop-cock  {(•) — this  slop-cock  has  a  connecting 
screw,  to  which  the  stop-cock  (c)   of  the   bladder  (J)  can   at 
any  lime  be  attached.     (/)  ii  a  water  bath. 

When  this  apparatus  is  to  be  used,  the  capsule  (a)  is  to  be  jnd  mrtiiod  of 
drawn  down,  so  as  to  bring  it  on  the  outside  of  the  glass  re-  "'""B  "■ 
ceiver  r  tbe  bladder  with  its  stop-cocb  is  to  be  unscrewed  and 
tilled  with  the  gai  intended  to  be  osed ;  the  slop-cock  (6)  is 
to  be  opeiied,  and  by  the  action  of  the  mouth  applied  to  it  the 
water  is  to  be  drawn  up  so  as  to  till  the  receiver.  The  cock  (t) 
ii  (ben  to  be  shut,  auc{  the  cock  (i:)  with  tb«  bladder  of  gas 
screwed  on.  A  small  piece  of  blotting  paper  is  then  to  be 
laid  on  the  hole  in  the  capsule,  on  which  the  globule  of  the 
explosive  cvmpound  is  to  be  placed.  Tbe  capsule  i*  theu  to 
be  placed  again  under  tbe  receiver,  and  by  means  of  the  Mting 
on  the  outside,  drawn  up  into  ibe  receiver  full  ol  water,  to 
lucb  a  boight  as  may  be  thought  necestary  ;  after  which,  the 
two  itop-cockt  are  to  be  opened,  which  will  admit  (he  alt  from 
^  tbe  bUJdcr  inio  tbe  rcccivoi ;  the  wUii  ia  which  will  all  d<< 
V2  scend 
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flie  qnuitil;  of  " 
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acenctasUie>i(«Dlen,  excepting  what  U  reuincd  in  tb«  etf- 

•Die,  aod  which  cover*  ibc  globule   gf  the  conifiouDd  }  but  m 

ibit  (null  quuiUlf  very   quickly   filters   through  tlie  blottiof 

paper,  and  falls  iu  drops  ihtougii  the  hole  in  the  capiale,   lh» 

oooapouiul  is  left  exposed  to   the  gas,  and  ib«  efleci*  of  ibm 

exposure  iiniuediately  appear. 

Wbcnllie  In  our  former  commiiiilcaiion  we  mentioned   that  tb«  ccsin* 

kn't'' wUh  w«-  P*"'"'  ™"y  ^  p(e»erveii  for  any  lenglh  of  lime,   in  imall  tabes 

ttr  ui  H  Mikd  hermelically  traled,  provided  that  the  qoatuity  of  water,  or  of 

tnbt,  it  b-      ^j     included  with  it,  did  not  exceed  sevenlecn  times  ili  bulk  t 
^onten  RiuolT-       '  ' 

•d  io  proresi  we  have  titice  found  that  thia  it  strictly  true,  only  wbea  tbe 
JJ"|^*^  quantity  of  water  io  the  tube  it  very  iDconuderable  campttcd 
that  of  the  air  included  ;  for  that  when  the  tube  it  aeartjr 
oooiKluabtc.    ^]^  with  water,  the  compound,  after  some  montht,  diiippean- 

aadiidiuolvedin  it. 
kenarkt  on         In  the  same  commooicaiion  we  dcacribed  au  aiulyaii  of  Um 
•iDrires  of  ■  .  .  ,  ,  ,      - 

cTTour  in  the    compouDd,  retnaiking,  at  thesame  time,   that   not  banng  r»> 
*"*'/'  peated  it,  we  could  not  pl.ice  any  confidence  io  its  reaulUt  *^ 
that  our  principal  object  in  giving  an  account  of  it  was,  (oabmr 
an  easy  and  practicable  mode  of  analysing  tlie  compound,      Jo.. 
the  interral,  since  ibal  was  published,   we  have  paid  paiticoUr 
attention  Io  thai  analysis,  and  have  found  that  (here  wen  twn 
i-ery  materiat  sources  of  cnor  in  ii  ;  the  first  was  owing  to  tbO' 
imperfect  means  wbicb    we  then  potaeised  of  obiainiog  Iwo 
slobnl«i   globules  of  c(]ual  weigbu  ;  and  the  second,  to  a  circumsuoc*  «C- 
whicb  we  were  not  then  aware  (but  which  our  aubsequcdl  ox- 
proved    to    have  a  contldenbie   iniloeoee) 
teo  moch  »*-  vis.  thai   the  qoantiiy  of  water  wiih  which  Ihe  explosive  com*' 
,f^_      °         pound  was  in  contact  when  it  wat  decomposed  by  pataah,  wu 
much  too  large,  and  occMioned  les*  amtic  gas  to  be  given  oat,. 
than  would  olberwiae  hare  been  collecied.      To  obviate  tbor 
two  sources  of  error  ha*  been  the  object  of  our  reoeot  Uboan* 
and  we  have  forianaiely  uccecded  in  reinoviag  botli. 
ItMii«Jy.  The      Tbe  mode  by  which  we  have  succeeded  in  always  e|MnUDg. 
exact  incuatt  wivh  ktiowu  weight*  of  the  compound,  is  by  luing    a  gina  >v- 
poaaJwa*n-   ringe,  of  the  form  repreaenied  in  fig.  4.  pi.  VI.  ihe  losmpwt 
errnlnrd  b;«  a  of  which  termloatei  in  a  lube  of  small  bore  ;  such  m  ii  oaed 
for  tbermomeien.      'i'bis  tube  is  graduated  on  the  outside  into 
iocbesanddecimalparta,  and  when   tbe  point  i*  placed  in  • 
gtobnle  of  tbe  esplcelve  compound  tinder  wator,  and  the  pina» 


ilwdi  the  eompound  msy  be  drawn  up  in  Bn  oniDterrupted 

Be  (oany  raark  on  iheitem  that  may  be  desh-eil  :  ibe  inch 

Uasare  of  ibe  item  of  our  syringe  holda  exactly  53  graini  of 

yore  mercury  I  cooscffiiently  ii  must   hold '625  of  a  grain  of 

etplotive  compound,  (be  specific  gravity  of  mercury  bring 

49'S6s.  and  thai  of  ihe  explosive  compound,  according  to  our 

•sperimenr*,  being  l'6. 

'  Tbe  mode  by  whicb  we  obviated  the  errour  ariiing  from 
iMving  much  water  present,  was  to  dnximpose  Ibe  compocad 
mr  mercury  in  tlic  following  manner : 

A  small  «oppered  phial  was  converted  to  an  air  receiver,  by  aad  itie  qnan- 
taring  iti  bottom  cut  off— it  was  iben  lutik  up  to  iti  neck  in  •■'?"'* 
*^»  mercury  contained  in  a  small  mercurial  trough,  the  stopper  until,  o^ 
ling  first  taken  nut.     The  capacity  of  the  neck  wa*  (hen  ""»e""0'. 
tflled  with  a  few  dropi  of  water,  into  which  was  introduced  the 
rflB5  of  a  grain  of  the  eiplo«ive  compound — the  glas)  stopper 
^ns  then  put  into  its  place,  and  the  receiver,  with  iti  contents, 
ed  on  to  the  ibetf  of  the  trough.      Some  potash  was  then 
'procured,  which  was  free  from  carbonic  acid,  and  had  b«en 
rprived  of  any  combustible  mailer,  by    having    nndergone 
jDeous  fnsion  ;  it  was  also  free  from  any  metallic  {i%ide.      Of  Sotniion  of 
MS  potash  a  eoncentrated  aqueous  solntion  was  mitde,  tod  'his  ?<>*■•''  "d™, 
•folution  passed  up  into  the  receiver  to  ibe  compound,  the  de- 
^■Dmposition  of  which  it  occasioned.      In  performing  ihiiexpe* 
!llment,  it  is  of  importance  not  to  pas*  up  the  fiued  potath  in 
le  solid  state,  84  the  beat  which  is  occasioned  by   its  solution 
4d  the  small  quaality  of  water  which  it  meets  with,  inilantly 
causes  the  compound  to  explode. 

'    The  decomposition  of  the  compound  by  hquid  amtnotin  we  or  of  uimo- ' 
'^tSected  exactly  in  the  same  manner,  passing  up  the  adntioa  ""^ 
'fwt  ammonia  instead  nf  the  solution  of  potash  ;  the  (olntioo  of 
pare  ammonia  mult,  however,  be  diluted  with  its  own  bulk 
W  water,  oihei  wise  it  wit)  immediately  occasion  an  eiplosion 
tft  ibe  compound. 

By  these  arrangements,  w«  believe  ibai  we  have  removed  Tbc  mdyii 
«»ery  source  of  error  ;  and.  having  repented  the  analyoii  several  ,^"1,',]^  |*  ' 
■titnea  wiib  the  greatast  care,  and  wiib  scarcely   any  variation  ronBdc  a  re. 
In  the  quantities  of  gases  obtained,  we  are  enabled  to  give  rtiote 
ipantlties  with  considerable  confidence,     lliis  will  be  best 
oe  by  stating  the  parlicalan  of  two  of  oar  eiperimenU. 

lit 
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Eip.l.  D<-  1st  E»p.    (Bftrcmeler  304,  tberraftmeter  55*)  -615  of  i    ' 

bi"poWiT''  8"'"  of  'he  explosive  compound  *as  decompmcd  by  wlution 
of  potash,  in  the  unanoer  juit  described  -,  (bequiiiiity  of  gaa 
obtained  was  '35  of  a  cubic  inch  ;  pbc^pboi  us  wu  ■ubiimed  in 
it  I  aTiei  which  operation,  and  being  again  coolc<f,  ii»  volume 
was '245  of  H  cubic  inch  i  which  being  phosphmctied  axotic 
gas,  must  be  corrected  for  an  iacrea»e  of  volume  of  ^ 
by  pho8pboru«  in  solution.  This  brings  it  to  '23(^,  which, 
brought  to  the  mean  temperature  and  pressure,  becomes  '2447 
of  a  cubic  inch,  being  the  quamity  of  azoiic  gas  derived  froia 
the  compound. 

2d  £xp.  (Barometer  30'4.  thermometer  5b'')  '62Ji  of  a  grain 
of  the  explosive  compound  was  decomponed  by  a  soliilion  of 
pure  ammonia,  diluted  wiib  its  bulk  of  water,  in  the  manDer  1 
before  itaied.  The  quantity  of  gas  obtained  was  '39s  of  ■ 
cubic  inch  :  after  subliming  pboiphorua  in  it,  it  was  '41, 
which,  corrected  for  increase  of  volume  by  pbotpbona  Id  m» 
lulion,  for  pressure  above  the  mean,  and  for  lempcraiure  below 
it,  becomes  '40^1  of  ■  cubic  inch,  being  the  qocatity  ol  asalk 
gat  derived  both  from  thecompouod,  and  from  the  decofOpoil* 
tioo  of  the  ammonia  by  the  chlorine  of  the  compoand.  Then 
to  kjiww  bow  much  i*  derived  from  the  latter  aoarce  ooljr,  wa 
bavsooty  to  deduct  the  quantity  ascertained  by  tba  fint  exp^ 
limeot,  from  that  atcerlained  by  this  experiment.  This  being 
done,  the  remainder  is  '1648,  which  remainder,  npreaefttiog 
three  times  its  volume  of  chlorine  gu,  give*  '4g44  of  a  cubic 
iocb,  as  the  volume  of  chlorine  gas  contained  io  -625  of  a  gnlB 
of  the  explosive  compound. 
The  qvanlitin  Ttiequantity  of  aiolic  gaa  io  -QiS  of  a  grain  of  the  ootn* 
^oHac'nKi  poond  being  ascertained  by  the  first  eipetiment,  and  that  of  tba 
jB  ifac  com-  cblortae  gas  in  the  same  weight  of  the  compound  being  known 
9"*"^  bjl  the  aecood  experiment,  it  is  obvious,  that  if  tbe  esperi- 

inenla  are  accsnte,  and  tbe  compound  contitta  of  cbloriiw  and 
aBOle  fflilj.  then  the  weights  of  iboae  two  gaaea  •bonU  exactly 
conespond  with  tbe  weight  of  tbe  compouDd,  via.  '&iS  of  a 
grata. 
£ut,  according  to  the  fi^wiog  cakalaiion,  thii  ta  new  tbe. 

W««ht 


e.  inclira,  '■   la  tirtm  .•^^Vi  fiK 

Weight  of  '2447    of  azolic   gas  (Biot  and  •  • 

Airago)        •0735  of  a  grain. 

Do.    of  ■1944  of  chlorine  gai  (^ay  Lu»- 

lac  and  Thenaid)        '3724  of  do. 


V^  Total  -4459  of  do. 

^'    Here,  I bei),  we  have  a  deficieoqr  of  '1791  of  a  grain,  for  are  Um  than 
which  we  miut  account  either  by  conducing  ihat  our  analysis"'**^"'* 
ii  inaccurate,  or  that  the  explosive  compound  contains  soine 
Other  constituent  part  besides asoCe  and  chloriue. 

Bui  fconi  having  repeated  our  analysis  several  titnes,  we  are  [|„(^|]]f  ,„,. 
convinced,  that  it   is  free  from  errors  of  any  coosci^uence  :  ly*"  ""  accn- 
we,  therefore,  conclude,  that  azote  and  chlorine  are   not  the        ' 
sole  conitiiuents  of  the  explosive  compound. 

What  other,  then,  does  it  contain  ?     To  answer  this  question  „,^  ^^^p^^^ 
we  must  first  coniider  what  others  it  can  possibly  contain,  and  must  Imvr 
we  shall  find  that  00  others,  excepting  oxigeu  or  hydrogen,  Jo^i^Jnlj" 
can  possibly  enter  into  its  composition,  because,  in  (he  simplest 
cases  of  its  formation,  no  other  bodies  are  present  than  chlo- 
rine, azote,  oxigen,  and  hydrogen. 

Now,  if  it  contained  oxigen  as  a  third  substance,  the  results  whjch  don 
of  the  decomposition  of  Uie  compound  by  ammonia,  would  be  not  apprar  d 
different  from  what  we  find  the  id  ;  far,  in  that  process,  the      *'' 
oxigen  mast  dther  assume  the  gaseous  foro),  which   it  does 
DOl ;  or,  if  it  be  supposed  to  form  water  with  the  hydrogen  of 
the  ammonia,  then  it  mntt  displace  live  timet  more  azotic  gat 
than  chlorine  would,  because  any  given  weight  of  oxigen  com- 
bines with  five  times  more  hydrogen  than  the  some  weight  of 
cblorine  does.     Instead,  therefore,  of  collecting  too  liillc  azotic 
gai,  we  should  have  bad  a  very  considerable  excess. 

The  supposition,  therefore,  that  oxigen  is  llie  third  sabltance 
contained  in  the  explosive  compound,  is,  in  the  highest  degree, 
improbable,  and  inconsistent  with  the  results  of  our  expeti- 
tncnts. 

It  must,  therefore,  b«  hydrogen  which  is  the  third  substance,    bnt  h^diogfa. 

But  in  whatever  proportion  the  hydrogen  may  exist  in  the  Dednction, 
compound,  it  must,  by  combining  with  aceiiain  portionof "'"  ""  ^: 
the  cblorioe  ia  that  compound,  neutrahic  ihc  dvcomposing  in'^mlliasiipn 

action 
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with  dikrine,  actloD  of  Ibtt  portion  on  ammonia.  This  fxnttan  of  chloriaa 
"  would  not,  therefore,  be  indicated  in  the  action  of  lb«  com-. 
pound  on  ammonia  by  the  Kp^iTalion  of  one-tbiid  lit  voUinw 
of  azotic  gat,  it  having combitied  with  hydrogen  .-it  the  cxproce 
of  the  compound,  and  not  at  (be  eipence  of  iho  aninioiiia. 
In  llie  before- men lioiied  analysis  iliere  ii,  iherelbte,  a  deficicoc^- 
of  a  certain  portion  of  hydrogen,  and  of  a  certain  purtimt  of 
chlorine)  but, at  ihc  total  deficiency  of  boib  ia  kno«-n,  (being 
llie  ditTeronce  between  the  weigh)  of  the  campoand  oi^al^Md, 
-635  of  a  grain,  and  that  of  llie  gasci  afccrtaiiied  bjr  the  ati»i. 
ly9is.'44£gof  agrain)  viz. '1791  of  Bgraia  J  ^'i*!  ■*  *'>'  prcx 
poiiions  in  which  chlorico  combii.es  with  bydiogen  an  al«o 
known,  (beiag  equal  voJunirs  of  the  two  gaaes,  or  bjr  neight 
1  b;drageti  loauMSdilouue)  itfoilowa,  that  ihc  vnlooics  and< 
weights  to  be  added  are, 

B.to.  gtain.  , 

-aaata  of  chlorinftguweigbiog '1/9S5 

■33013  of  hydrogen  gas,  do.     ,.      .,      ..     00575 
With  these  additions  to  the  saatyiis,  ibo  comptiaitHia  of  *  (tt5 
of  a  grab  of  the  eiploiive  compound  will  be  u  Ibllowa  : 


Iraip.  and 


-7245  chlwine  gaa. -MJ75 

-2447  azotic  gaa   , ■073dO 

-2301    i^drogengH -00575  . 

—    -  -  /  coodenaed  in  the  coinpoiiDd  ■   ■■'-■- 

>'>903\     y4.r  the*!  voloon  -625 

Oiitacomposiiiwi  may  beataied  in  a  different  form,  i^oo 
hj  i  dJAmiit  tb«  anppotition  that  lh«  elemeota  arrange  ihemtelTea  In  iba 
S^fcompo-  Wowiiw  way  j  the  hydrogen,  with  part  of  the  chlorine,  being 
negti.  In  the  state  of  muriatic  acid. 


temp,  and  graint. 
Ke*. 

'4fH4    cblorine  gaa '37M 

'«6aa    mgriatic  acid  gaa •}ygi 

•2447     azotic  ga* -0785 

—  ..      f  condeniad  in  the  coB^oood  — -— 

1'1993\     ,|y  tbeir  volume  -Qu 
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Aa  objection  may  be  made  to  the  ibOTe  reasoning  and  con-  An  hTpoilwiu 
«liiiJan,oa  the  ground  thai  we  ba\<r  not  taken  into  con»ideraiit)n  "'J  n^,,^"* 
the  pouibilily  of  tlie  explo»ive  substance  bring  a  compo'ind  of 
chlorine,  azole,  oiigen  and  hydrogen  ;  and  it  niav  be  said,' 
that  the  at^amenti for  the  e&ctujinn  of  oiig'.n  from  the  com'  ' 
pound,  drawn  from  its  action  on  ammonia,  inll  Icm  all  ilieit 
force  if  it  it  considered  at  »  quaternary  conibioalion  instead  of 
a  lernarj  one  ;  berauie  the  oxigen  and  hydrogen  in  ilie  com- 
pound may  be  in  the  slate  of  tvater ;  in  which  caie  neither  of 
(bem  wonld  appear  in  fhegiiieoui  stale  by  the  action  of  boi- 
monia,  nor  could  (he  oxIgFu  displace  aiote  from  that  alkali. 

In  aniwer  to  such  an  objection  we  have  lo  obMrve,  that  the 
*uppo«i(ion  that  the  exploiive  tubsiance  ii  a  quatemar}-  com- 
pound of  chlorine,  azote,  oxigen  and  hydrogen,  being  at  pie- 
tenc  onnippor'ed  by  experiment,  we  conceire  thai  the  fol- 
lowing reasoni  will  justify  ui  for  refuaing  to  admit  it. 

lit.  Ii  ia  not  consiitcQt  with  the  cautious  principles  of  plii- 
loiophical  reatoning  to  admit  four  elemenla  in  a  compound,  lo 
long  ai  ill  ptoperiiea  and  actiona  oo  other  bodies  are  explicable 
by  three. 

2d.  From  the  known  a ffin hie 9  of  the  fbnr  element*  abov^ 
mentioned,  and  from  the  proportions  in  which  they  moat 
in    the  explosive  compound  on  the  supposition  ander  coo- 
•ideraiioti,  we  infer  that  the;  noal  be  combined  in    015  of  a 


Kbevr.wot 

1.0  torn,  of 


t.fnurj  cui 


.    That  'ach  a 
<-omp"und 
wonidbixedir. 
fercDt  ]>ropei- 


ia  the  following  ciaiuur : 


grain  of  the  explosive 

■372  chlorine 
'01 1  hydrogen 
■?73  azote 
'083  oxigcn. 
'O76  oxigen 
'010  bydro^en 

'625 


In  which  case  the  characteristic  properties  of  the  compound 
would  be  thoie  of  muriatic  acid  and  of  nitrous  gas,  and  not 
those  of  chktiiiie,  which  Li  contrary  to  tlie  ftct. 

Should,  however,  it  be  prored,  by  satisfactory  experitnents,  Ri 
thai  the  explosive  laastaiuM  coBtaim  Ml(cn>  our  statcmeDt  of  ■"■' 


\  forming  ronrimicacid, 
\  forming  nitrous  gtf, 
>  forming  water. 


i 


the 


•  ibauU 

uULblitb  loch 


I 
I 


fruin  bcinit  iti- 
compMcd  by 


S90^ 

*  cenpeiiiiil,   the  composiiioa  of  lliat  suteUnce  muit  bo  modified,  by  ad* 

*!'*  "•"'"'^''«"  milling,  ihat  ihe  hydrogen  in  ibecompouQd  is  neutralized  i% 

rliMgrd.  otigen  inslenJ  of  bycbloriiie.  > 

Tlw  lijdrogm       The  hyJrogeii  in  the  coinponnd  appeals  to  be  the  link,  coo^ 

"Job    ""^  "'necfing  togelhcr  ihc  chlorine  and  azole,  by  it*  aSoItie*  fiit 

boil^  in  itie  same  manner  as  ii  docs  io  the   ternary  compouoj 

with  chlorine  and  caibon,  formed  when  supercarbaretted  h/i 

drogen  ga»  nnd  chlorine  gas  are  mixed  logeilier. 

It  ii  the  hydrogen  in  it  abo  that,  in  all  probability,  prevei 
it  from  being  instantly  decomposed  by  water,  by  wcakei 
the  attraction  between  the  chlorine  of  the  compuuail  and 
faydrogen  of  tliu  water;  ao  ihat  it  is  not  able  to  overcome   tJ 
which  unites  ibe  cleroeols  of  [be  water. 
InstcMl  of  Sit      It  will  be  observed,  that  we  hare  adopted  the  tyslero  of 
orV  o)*cWd."  ^'  Davy,  wltb   respect  (o  the  nature  of  what  was  formcrlj 
Fine,  tbe  ear- called   oxinautiatic  gaa.       The  several  phenomena  reaulii 
^'^'"^jjj'froBj  ihcactioD  of  the  esplosive  compound  on  oiher   bodj 
nay  probably  however,  are  probably  also  capable  of  explanation   on  the  ol 
'P'  *■       theory  ;  and  such  of  your  readers  as  may   wish   Io  apply  that 
theory  to  ihcje  phenomena,  have  only  la  consider  tbetn  M 
resuliing  from    the  transfer  of  oxigen  from  the  oximurialie. 
tcid  of  tiie  codipound  to  the  combuslible  body,  forming  oxi' 
geoised  products,  such  as  carbonic  acid,  oxides,  Sfc.  and  to  iha 
tqiaration  pf  ibe  muriatic  acid   from  the  compound,    ■-    — - 
■equence  of  this  loss  of  oxigen.  , 

Od  Sir  H.Davy's  system,  these  phenomena  are  considereij 
ai  resulliog  from  the  allraclion  of  the  chlorine  far  cocobiwti 
bodies,  and  mosi  usually  for  hydrogen,  which  it  lakes  either 
from  a  combustible  body  containing  it,  or  from  the  water  pre^ 
•eni;  and,  in  ihese cases,  the  muriatic  acid  ii  formed  from  ihii 
anion  of  chlorine  with  "hydrogen  ;  and  oxygenised  producl 
are  alio  formed  whenever  the  hydrogen,  which  thug  Boitei  t 
the  chlorioe,  ii  derived  from  the  water. 
We  are,  Sir. 
Your  most  obedient,  humble  Servants, 

B.PORBETT,  JuM. 
W.  WILSON. 
UUPERTKIRK. 
Ls&iim,  \6th  Maiih,  ]813, 
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yindicalion  of  Iht  Claims  of  the  Amfiean  Boy  to  fxtraoriUnary 
TttlenU  and  original  Ditcovery.  In  a  Leiler  from  Mr.  W. 
Saikt. 


■  To  Mr.  Nicholson. 


SIR, 


imiiue  by 
>l.  Cot 


( — a  very 

t  account 
>  produce 
;  uiiaccm- 


IN  reading  j'our  laat  number,  I  was  struck  wiib  turprhe  (In  Ot»eT**tiini« 
commoo,  itahould  Kent,  wiih  tnoit  of  your  resders)  to""'  '"'^''f'',^ 
tind  that  fou  had  inserled  a  Idler  from   Ihe  Morning  Chronicle,  luienu.  nnd 
which  purported  lo  give  an  accouni  of  ihe  manner  by  which  ""■'""'">',  °^ 
ilie  jimeriean  foy  performs  his  calculations  uiih  sucb  wonder- coni)>iiiiu| 
derfol  celeriiy.      Now  I  am  persuaded,  Sir,  ihai,  bad  you  had  Zcr  ' 
■ufiicieni  leisure  to  examine  into  the  meriit  of  thai  letter,  and 
into  the  claims  of  its  author  to  the  imponant  discovery  wWch 
he  aflecii  lo  have  made,  you  would  not  have  given  publicity, 
(and,  what  ii  of  still  greater  cons»qucnct,  yuur  sonciion)  to  a 
statement  so  little  calculated  to  efi~eci  ihc  object  of  its  aullior, 
which  wa»  "  to  reduce  the  child  to  what  he  really  i 
clever  boy,  but  no  prodigy." 

Your  insertiofl  of  ihii  letter,  alter  the  very  excetlen 
yon  gave  of  ilie  boy  in  a  former  number,  has  tended  [i 
.1  belief  in  ibe  minJs  of  such  of  your  readers  a 
tomed  lo  absiruse  calculations,  that  what  this  child   daci  may 
likewise  be  elTected  by  any  othit  hay  of  good  alilitiei,  and  thus 
8  prejtidife  may  be  excited  agair^  this  youthful  and  auonithing 
calculator,  which  may  prove  equally  injurious  to  bisotcn  fame, 
and  to  his  father's  pecuniary  interrst.      I  have,  therefore,  to  re- 
(jueit.  Sir,  that  you  will  assist  me  in  my  efforts  lo  vindicate  Ibe 
lepuiation  of  Ibis  extraordinary  boy,  by  inserting  in  your  mat 
number,  if  convenient,  the  following  remarks  on   the  letter 
alluded  lo,  in  which  1  have  endeavoured   to  show,  that  Mr. 
A.  H.E.  has  not  succeeded    in  discovering  the  method    by 
which  Ibis  boy  performs  hii  calcaUlioni  with  inch  sutpririi^ 

In  the  application  of  M.  Roliier's  method  to  the  eKtrnaion 
of  Ihe  cut*  root,  Mr.  \.  allows,  that  "  the  result  is  amtiguoui 
where  the  iiumbct  proposed  leiminatcs  with  an  tetn  digit,  or 
wtih  a  3  j"  he  proceeds,  however,  to  inplain  bow  the  difficalty 

may 
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□ved  with  Tcspect  ro  the  men  digit,  though  I  think 
w»Di>"'onhe  ^  ""^^  Mfely  challenge  him  lo  produte  a  nitgU  intlanct  ^f  t 
l*lniu,  uiri  c)dldfromi\x\at\aaTyearit!f' agt,  wlio  wotitd  bo  Ato  t| 
oiipniniy  of  compTtkead  the  metliod,  tnucli  kss  lo  apply  il  with  fadUtw 
thewrthuiUor        r,.  -,       ,  .        .  ,        ..     ,.  . 

canjpiiiinii  bj  raptdtly.  Ee  thi«  ai  it  may,  it  n  conicHcd  by  Mr.  A.  Ibai 
Ztnib  Col-  case  of  romberi  ending  with  5  i*  nne  which  "  ca»  dfcmti 
aod  t  accordingly  expected  lo  fiid  ihai  Mr.  A.  had  gitcn  T' 
boy  vwnooseiamplesof  iliisam/i^ufiLi  cue,  snd  that  bo  i 
nnifermly  found  the  boy  iacapablu  of  anawering  tucb  qticstii 
oirrKllif,  or  that  lie  had  obtiiincd  from  him  an  ai:kmu^Mgam\ 
(hat  mcb  qoeiiions  were  beyond  (he  reach  of  hit  ^pow«ra 
answer.  Yet  omfaing  of  thia  Itind  ii  niemieaed  by  Mr. 
who  leaves  lu  totally  in  tbc  dark  upon  the  vtrj  point  wb 
would  ha:Te  cleared  ap  the  difficolty.  Are  we  to  imagine,  th 
ibat  Mr.  A.  though  aware  of  the  importaoM-  of  patting  M 
quealioni,  for  the  purpoie  of  aMertainiog  whether  M. 
method  wai  employed  or  not,  yet  omitted  to  aik  them  ?  Or, 
be  did  ask  tjuesiions  of  Ibivkind,  and  received  wrvng  atuwa 
.(which  must  have  been  the  caw  if  the  boy  employed  ifae  ■ 
Ihed  aliuded  lo,)  how  ii  it  that  he  hai  neglected  lo  aveil  bimM 
of  the  ttatemeni  of  thia  circumilance,  m  maleristly  aAWetii 
fab  clikna  to  a  discovery  which  he  evidently  centiden  to  be  I 
important  one. 

But  allow  me.  Sir,  to  eEsmine  the  merlta  of  ihii  nde  to  I 
spplication  to  tlie  square  root.     Let  lu  suppo«e  iba  bojr  w 
re<)ue*led  to  extract   the  i^uore  root  of  the  aumbef  4' 
here  it  it  obvious  the  fint  hgore  of  the  root  would  bo  3, 
the  kst  either  4  or  6  ; — if  4  be  t^cen,  then  4  or   9  wmU  1 
fyaad  to  bo  the  vtiddlt  figore  i  but  if  6  be  used,  ibeo  O  tr 
would  be  the  mt^i^  figure  I  hence  there  would  be  no  lew 
thui  fsur  different  roots  obtained  by  M.  Raliieri  mctbod,  ' 
which  four  tbo  boy  coold  not  postibly  know  the  totvmltm 
and  he  might  aiugn  either  206.  a5(j,  244,  or  394  for  ib«  n 
of  the  required  number.     This  is  no  parHcahr  exMDpl*,^ 
leeted  for  the  purpose  of  exbibidDg  M.  RaUier't  role  In 
moM  mfavouTahU  point  of  i/iew  j  ht  it  will  be  fouod  a 
(rial,  (hat  had  aty  niker  immher  been  propeaed,  _fij»r  rft^rarf' 
rtnlit  would  havr  btcn   oblainrd  ly  ihii  mitt  voA  that  ift' 
irombet  anduig  with  S   had  been  propoied,  no  leia  thea  Mil 
twuiu  woidd  have  bttn  produced,  iiocs  all  Kjoai*  ■aa>'^ 
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bert  ending  wkh  A  wilUikiawteetermiiMtewirii  25,  m  1  hwt  GbmnmHtm 
tbowo  ia  jrour  PMIoiophical  JMrnal,  No.  99,  where  roijr  alio  J^^^JJ^'^J,^ 
be  fleeQ«ome.aUierciirioiMprapartiei  relating  to  square  nnm-taknu,  and 
bera.    ItiimanUeit,  iharaliM^  that^  if  the  boy  adopted  ^^^^^^^^ 
meik^  ho  wonld  not  ooljr  fliake  ''  maoj  mote  erron  in  the  eompiitfaiK  by 
extKacUoD  of  the  tpmrt  than  in  that  of  the  cnhe  root  i**  bot  Zenh  C^- 
that  he.  wootdii  in.  mort  caiet>  fatt  ikn§  Umei  <mi  rffmr  |  and,  ^'^"^' 

Aiqr.or  joarnadeiafQOjr  Mtiifj  Ihemselfes  leipecling  thia. 
tuaifigpkf,  hj.  idarring  to  a  talile  of  tqoare  nmnbers,  where 
thqr  wJU  find  that  the  JlralU  t^man  mtmktn  contain  all  the 
varielaeaof  tlttJwalwaiinafi^f  Jilfiiriff  of  tocAnofi^        and 
that  thn  afoaraaof  all  nwnban  €fimUg  wkm  mid  Mow  25 1 
aaof  MAiAaOiocof  a8iad47>te.willhav«their  two  lart 
4giiiii  the  aaaaa:  thia  propertx  mqr  not  hate  been  noticed  bf 
yoor  mdan  la  paM^f  hot  thiwckf  .them  who  are  bnt  ilightlf 
aoqaaintBd  with  wethmtim  ouj  ntltfy  thamieifea  of  Ira. 
trBtbaBdaDif«nalitf.|  Araiiieetfat  dtffisrenoe  of  the  aqoares. 
of  the  100^  andtfllariBCB  of  aay  twonomheniieqoij  tofeor» 
timettheprodnotof  thomnnaabeiBfit-b  manifiMt  that  thedil^' 
imnQB  of  the  aqoant  of  two  immherb  of  the  form  20 +0,  and 
25— o^wooldbe  of  the  fbraf  lOOo;  that  ia«  thia  dlfoence: 
wonldbejaawaMcrmai^irfr^lOO;  and  therafora  two  an^. 
aqnarat  oonld  aot  dififar  in  their  lariCff  and  liaf  plaeea  of  fignrei  I 
vU.  in  dieir  two  laH  dSjgilf  ;  hence,  then  (since  the  <iiro  faMt* 
figoieaasijyanrnaedhili.  AbUmt^i  method)  wonld  arise  th»' 
anih%dty  wUch  1  hato  stated.  It  will  be  casilj  aeen,  that  what 
I  h8«oshow9  iof  mmiben  of  tho  fcim  2A±a, and 25— a,  ia 
eqoallj  troo  of  thogeneial  fbrmnlas  2dff  ^4  a|Ki  2f«— a. 
Hating  povad,  that  M.  Ballm^s  role  is  onlf  of  paHU 
^     atilitj  in  the  eatraetioo  of  4ho :  miff  root,  and  of  little  or  no 
^    use  in  tho  ayaMfv  not,  "  I  think  ItwMkI  he«lr«BMly  aaMr 
to  ooaclode,  that  either  thia  metlnd,  or  ooe  Wf  similar  tti 
^    It  ia  adapted  bf  the  hejr. 

^  Soffosa,  howotar,  Sir,  that  it  wew  pewMe  fcr  tho  hajr  to 
haro-aasworadauchqaettionaaavriatad  OMailjr  to  tho  <yaaav 
^  aarfssi^faeteofjwiheiahyaiahalp'Of  thef4iboao  ralm,  atU 
^  thia  will  not  aspUn  the  OMthod  kj  wUeh  he  MnO^^itar 
^^^lpwi|r^aBr,^a*iy  vnsns  fla* -oNBrmpv  oat  ^osiarv  qf 
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Obxiraliaii* 


t^  IhtfintmalheR 


n  iheeouiHTy.     I  ai 


yZ^t 


o  another  memoir  of  M.  RalUtr, 
fcileni*.  anil  andeampotUc  nitmieri,  and  I  Tvgrcl,  in  common  with 
nriKioxliiy  "'^yoor  readen,  ihai  he  hn»  mH  (riven  m  %o  mucb  at  ■  tiwh  k 
aiinrJnic  reipecting  Ihc  meihod  emploj^ed  in  tint  iR-ona  memoir, 
b  C«l-  he  says  "  It  is  probably  ihe  one  puraacd  b]i  ib«  bo]r  to  fi 
prime  numbers,  and  to  recolve  Dutnbcri  iotu  tboir  ftctonl' 
Wiibout  knowing  mt/td/,  however,  what  llii*  ineilKxI  may  hf, 
1  cannot  think  that  it  has  been  adopted  b;  the  bu}>,  (or  •evml 
reason!  ;  Jlrit.  because  it  ha«  been  known  lor  ncarlj  __fi/iy  ytan, 
temndiy,  ibat  Done  of  the  raathemaiicians  who  bare  leen  tbi 
boy  (escepi  Mr.  A.)  have  congidered  anj  of  tiie  kmrni*  mwbcJr 
of  operating  with  pome  and  composite  aumber*.  at  MilBeieM  I 
to  accoont  for  Ihe  rapuiilif  witk  which  ihe  calnlathni  Aa»«  itm  I 
performed;  and  thirdly,  that  the  method  iltelf  coold  aen^J 
have  fallen  into  diirepute,  but  would  have  been  adopim  DM 
only  by  every  mathematician,  but  by  every  teacher  of  artlAaaifl 
tic  in  the  tnoitoiicure  country  villaget,  il' it  bad  been  of  mmH 
inestimable  niihty  31  to  biive  enabled  boyi  of  oxlt  •is  tbauI 
OF  AOE  to  have  performed  such  atloaitkitig ealnllaliom.  \ 

Again,  Sir,  Mr.  A.  made  no  new  discovery  wbeD  ba   i 
thai  the  boy,  in  extracting  ibeMjuare  or  cube  root  ofanyfi^t 
pOKd  nnmber,  made  use  only  of  tJ>e  two  fitu  and    ftw  I 
figurei.      liiii  curiuui  and  singular  fact  had  been  fcnowt  I 
many  months  to    leveral  cmioent  mBthctnaiictant  ' 
visited   the  boy,  ami  who  were  soon  convinced,  from  the  f 
neu  and  accuraiy  of  his  answers,  and  from  liic  powor  < 
be  poaseued  of  correcting  himself  whenever  he  i 
an  error,  xbuhX.ReUieTt  meihod  was  noi  the  one  ti 
even  in  iht  extraction  of  roott, 
faelor*  of  tatgi  numlert,  which  Iw  doe*  with  a   i 
of^areni/act/ify,  astonishing  (o  those  whohnrebe«i4 
quflinted  with  the  meiliod  alluded  to,  and  who,  n 
their  years  of  practice  in  abstruse  calculaiiona,  findt  . 
fA«iM*ifu  canoot  perform  such  operationi,  neiiher  by  iAsTh 
Ikoi,  nor  by  any  other  yet  made  public  1      What,  tbeo* 
weihinkof  Mr.  A.'a  claims  lo  the  diKovcryvr  iba 
D^eroni^'  9" 

Mr.  A.  might  have  ipared  himaelf  the  trouUa  of  • 
an  aiurotwa  in  the  inlermediaU  ^figuru  ^  ajr  ptrftd  < 
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which  may  be  proposed  to  the  boj,  linee  such  imtbemidiatk  OhflenrtUooi 

FIOUSBt   MIBD   HOT   M   MmMTIOIISO  .AT   A1.L  }   foT   it   it  Well  g,^|^^*^|],^ 

known,  that,  in  ■   ccMipMij  of  upwards  of  obe  handred  per- taWntB,  aiid 

aonsi  amongst  whom  were  lome  of  the  fint  literary  and  acien-  |^"*j^j^  ^ 

tific  characters  in  the  kiogdom,  the  folkiwing  question  was  dis«  commitiBK  by 

tioctly  and  nneqnMecanjriUt  to  the  chiU.r-"'tla'y3tnen  tl»*J|»*<'^ 

^rool  of  a  pe^cd  cube  ourober  by  meana  of  the  iwoJir$i  and 

two  last  digiu  only  ?*'    He  answered  "  Yei :"  and  that  the 

company  might  be  satis6ed  that  he  clearly  understood  the  na>^ 

twre  cf  iho  queslwn^  it  was  pot  to  him  agahi  in  the  following 

manner :  ''  If  a  namber  of  \%  figures  be  taken  (which  ahall 

be  a  perfect  cnbe)  and  the  two  first  and  the  two  last  figures 

only  be  named  to  you,  canyon  tell  the  cube  root  of  the  whole 

.number  ?"    To  this  he  also  replied^  Yes,     He  was  then  tried 

by  various  examples,  which  he  answered  with  a  fiidlity  and 

oorrectsesa /Ae/  exdted  the  wonder  and  admroHon  ^  every, 

one  present.    NoWt  Sir»  was  there  In  all  this  any  appearance  of 

a  wish  todecewe  ?  nay  desire  to  conceal  assy  tMng  ?  ukj  foot 

expressed  by  the  boy  lest  the  varioos  questions  which  were  put 

to  him  might  lead  to  a  detection  qf  his  method?  No,  Sir»  all 

vno  fair,  frank,  open,  aad  ingenuous  !    But  I  am  persuaded. 

Sir,  that  what  I  ha?e  stated  must  be  sufficient  to  convince  any 

nnprejudioed  person^jthat  Mr.  A.  has  not  succeeded  in  discover* 

■fujf  the  method  by  which  the  child  performs  his  operations ; 

and  I  am  therefore  led  to  hope  that  I  may  thus  counteract  the 

tendency  which  the  publication  of  Mr.  A/s  letter  in  your 

Journal  may  probably  have  had  to  iojore^botli  the  boy  and  his 

father.    I  zm.  Sir,  with  the  wannest  wishes  for.  the  'soooess  of 

yourJournal, 

Your  most  humble  Servant, . 

W.  SAINT. 
Lower  Close,  Norwich, 
March  I3th,  1813. 
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BEMARKS. 

1813.  Fkii  Month.  34.  Light  doodi  and  mnthiiie.  28.  Riim 
on  the  trees  :  very  misty  i.  m.  cleer  p.  m.  29.  Hoar  frost : 
the  skj  overcast.  3D.  'Mistj  to  the  S.  «.iii.  A  grey  day. 
31.  Misty  a.  m.  Hoaiy  CtrrostTaiui  doods :  rain  at  night. 

Second  Month,  l .  The  Cumutostrahts,  which  has  not  for 
a  long  time  been  exhibited^  appeared  to«^aj  in  large  masses. 
7.  Showers  and  wind :  at  son-set^  several  large  douds  of  the 
modification  Nimbus.  8.  Stormy.  9.  A  violent  thunder  gast 
firom  the  west  about  2  p.  m.  by  which  considerable  damage  was 
done  to  the  roofi  and  chimnies  of  houses^  &c.  This  was  foU 
^wed  by  a  series  of  heavy  gales  (continuing  with  a  few  short 
intervab  of  calm  and  pleasant  weather)  to  the  end  of  the  pe« 
riod.  The  Aoiar  halo  appeared  before  several  of  tbese«  of  a 
laige  diameter  1  and»  on  the  18th^  about  1 1  a.  m.  there  was  a 
Itfltliant  rainbow.  The  river  Lee  has  conaidtoaUy  inundated 
the  adjacent  bnds. 

KESULTS. 

WindSy  in  the  fore  part,  nortbnly,  with  a  vciy  dry,  dense  air,  and 
low  temperatare  :  la  tlie  latter  part,  ioatlieriyy  witk  a  iwa  and  nokt 
atmetphcre,  and  Ittgh  tnapcratme. 

Barometer :  greatest  observed  elevatioo,  30*50  fai. ;  least  f9*Cf  in* 

Mean  of  the  period  t9^ST  laches. 

TbermoBieter  :   higbest  57* ;  lowest  tO*; 

Mean  of  the  period,  40-5e.* 

Bala  1*90  Indies. 

The  cnrreot  of  evapwatkm  kas  lieea  again  internipted,  aad  is  tiiara* 
fore  onitted,  in  order  to  be  rcsmaed  In  neat  report. 

These  obienratkws  will  be  conttooad  at  Tottenhaa^  MIddlsaea,  |a 
which  place  the  obecnrer  has  removed  his  residence. 

TOTTKNHAlty 

Stetmi  Mgmak,  t5, 181S. 
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ftaOOTIKG-SUJlS. 


On  Ihe  eomtetion  Itlwun  Shooting-  Stan  and  lorgt  Mtlrort,i 
frecttdiHg  iftth  J'rom  Irrrettnal  ami  iiUliititlir,  i 
10  Mr.  G.  J.  Singer.    By  Mr,  Jorn*  t'AiBT,  Swr, 

To  William  A'lVAoiton,  fity. 

SIR, 


]  tho   North   of  Scotland  at  Ilie  llm*   tlul 


B] ...  —   -        -  ,-- 

Sepiarubcr  number  appeared,  and  not  having  luiture  asl 
npponunily  since  to  consult  liie  mme  UQlil  now,  I  thnalii  art 
otherwise  have  delayed  lo  long  to  reply  to  your  cotreipoadeal 
Mr- G.  J.  Singer,  were  il  only  to  repel  an  iniinuat'ioo  witk 
which  he  condudei,  viz.  that  I  had  in  my  2ncl  letier  toyoOM 
Pooling  itiR,  auiltd  ia  yoar  valuable  eomsfoaieat,  ttf,, 
Torster,  liaving  been  deterred,  or  in  hi*  diKonitooiog  lo  g»W 
liis  "  aCLumii;  observations"  ofmeleorologicalphpoomena. 

Acciirale    and    sufficient   observilions  on  ihe   phecomeosc^ 
nature  I  am  i;vcr    desirous  of  seeing  mul'iplici]  as   much  M 
posiibici  not  so  I  confess,  ihoie  Ih^IartiioJoiuel/oi  jncompletdy 
niiijc  or  recorded,  as  to  lead  only  to  the  inppon  of  what  I  «»•   ! 
ceive  lo  be  a  false  hypotbesii.  i 

I  have  elsewhere  and  repeatedly  recommeoded  the  tnolliflr*  I 
ing  of  observations  on  sbooting-itare  and  nwteort,  of  a  lUMt  I 
which  does  not  seem  lo  have  occurred  to -Mr.  S.  viz.  1^  two.K  I 
more  observers,  at  several  milet  diilaat  from  each  oib^,  tmk    > 
having  a  well-regulated  watch,  and  a  person  itationed  lo  nrf 
off,  and  record  the  observation*  made,  in  or  near  toaome  co^ 
iiellalion  previously  fixed  on  by  the  observer!,  during  a  certail 
litre  each  night,  through  a  loog  period,  the  place,  directtoa,  and 
length  of  course,  being  recorded  by  each,  wilb  relitTeoGe  to  f 
good  planiipbete  of  the  part  of  the  heaveoi  fixed  «>q,  wiik 
arhicfa  e«cb  obierver  is  furnished  ;  the  cooiparaii**  vtiaaitj, 
brightness,  ioterraptiog  clouds,  bitliMU,  light  of  tb«  tamm, 
Sic.  Sec,  being  recorded  by  each  observer. 

From  a  pretty  complete  series  of  obsetvationithas  coadadii^ 
in  conjunciion  with  my  able  friend  Mr,  Benjamin  BevaD,  aaw 
the  engineer  to  the  Grand  June  I  ion  and  other  canals,  and 
duringanhouraileast.andoftenertwoor  three  onmy  part. 


% 

ID  every  evening  for  more  tbaa  •  ycsr }  I  am  eompelted  to  diiMtot  PlMiioncii» 
from  some  of  Mr.  S  '•  facts  respecting  theee  phenomena,  and  ttyir^inS&t 
entirely  so  from  faia  OMoner  of  accounting  for  tfatm^  by  eleccri-  metat  of 
city,  an  agent  wbicb  vf  ineU  know  waa  im  iashkn  a  ftw  ye4n  ^^^^jff 
ago,  for  explaining  «  gieal  mriety  cf  pbeoooena. 

My  observations,  above  alladed  to,  decidedly  prove,  that  all 
which  ought  properly  to  be  called  skooHng^sUars,  having  only  a 
abort  and  rapid  course,  and  hot  a  em  ill  apparent  size,  appeared 
t«ily  when  the  air  was  clemr  and  cloudlets,  in  Che  place  of  observa-* 
tion,  and  when  only  a  very  small  degr^  of  extraneous  Ught 
prevailed ,  and  that  the  calculated  place  of  many  of  these, 
from  the  best  of  our  concurrent  observations,  made  at  6  roilea 
di^tant,tbewiog  them  to  be  at  GO  to  100  miles  distance  from  us, 
and  at  40  to  50  mtlea  of  perpendicular  height  above  tli« 
iearth*s  aurfiice,  seemed  exactly  to  accord  with  the  shoit,  feeble, 
sod  unobtrusive  nature  of  their  appearances. 

My  observatiobs  also  shew,  as  I  have  mentioned,  a  very 
regular  series,  of  what  I  denominate  meteors,  the  least  of  which 
were  nearly  aa  short,  quick,  and  faint  in  their  appearances,  aa 
the  shooting-stars,  to  others  which'  were  very  long  in  their* 
counea,  alow  io  their  motions  (apparently)  and  with  correspond* 
ing  degreea  of  stse  and  brightness,  and  attended  t^  explosions 
and  sparka,  and  am^  trains,  aoaoe  of  4he  largest  of  them  % 
but  none-  of  which  last  ever  appeared  but  in  clear  parts  of 
the  sky :  and  out  calculations  shewed  all  of  theae  last,  to  be 
•6r  above  the  height  of  this  ordinary  clouds. 

Mr«  8.^BU8takea,  appkrently,  iff  supposing  me  to  have  assert* 
^  that  the  larger  dasB  of  meteors  are  not  sometinaes  visftlo 
on  moonlight  nights,  and  even  before  the  day  is  quite  closed^ 
m  I  have  more  than  once  nayseif  obwrved,  but  never  whtre 
douds  appeared  at  Ithe  time,  as  we  a1mo«t  constantly  see  of 
flashes  of  lightning,  the  only  visible  eUeitk  luminous  pheno^ ' 
SBMna  of  the  atmosphere,  perhaps. 

Whence  Mr.  S.  gathered,  that  satellKic  (not  planetary  or 
cometary)  bodies,  move  "  with  immeoMwrabU  velocity/*  I  am 
at  a  loss  to  think. 

As  Mr.  Fom^M  authority  has  been  referred  to  (though  very 

'inconclusiv.ely^  I  maintain)  in  page  34, 1  cannot  help  repeating, 

that  if  that  gentleman,  or  Mr.  L.  Howard,  ever  did^  or  if  they 

now  concur  with  Mr.  S.  as  to  the  shfOtii^'iMyBa  being  aa 

Xa  eleciriGal 


shootikg-stAes. 

Phrnomeoi  electrical  phenomeQon,  they  would  in  all  probability'  biTO 
ot  .hooiinjc  reBumed  ihe  mention  of  them,  and  of  other  unditpdied  electric 
•Un  aud  tlie  i  ■  i  l     »_ 

■nrnns  of         pbenooiena  occumng  at  or  near  10  the  tame  lime  with  tse* 
obwrnog        (i,g-„  gnbwquenl  and  valuable  papen  or  reports,  ia  onlcr  to 
shew  such  tbeir  concurrence  in  Mr.  S.'i  opinion. 

I  have  expressly  ineniioncd,  on  diAerenl  occaaioiM,  Ihal  it  ii 
the  largeat  class  of  bursting  meleors,  or  ihose  having  Irnint  of 
atari  after  them,  which  are  accompanied  by  falling  meteoric 
alone*,  and  not  the  ahooting-siats )  "  falling-ilari"  I  caacmt 
to  be  an  improper  name  for  any  of  iheso  phenomena. 

The  great  comparative  tcarcity  of  meleors,  and  of  the 
falling  obliquely  from  them,  indicative  of  their  eppcoacbiug 
dispereiou  and  end,  are  sufBcienily  coniisient,  and  piove 
nothing  against  my  alleged  connection  of  them  with  ahooiing- 
tiars,  an  extremely  frequent,  and  as  I  conceive,  a  periodtcid 
phenomenon.  And  Iiere  1  would  remstk,  that  nearly  M  tlw 
meteors  which  I  or  my  friends  have  seen,  as  wcfll  a*  the  sfadot' 
ing  stars,  have  vanished,  or  ceased  to  appear,  atniiHl  at  ooce.  ift 
tieor  parti  of  the  sky,  where  they  passed  out  of  Ihe  atniMpI 
as  I  conc(.-ive,  and  have  not  passed  behind  clouds,  at  haa  ywif 
c«mmon1y  been  said,  in  newspaper  and  other  accounu.  I 
have  not  "  (ravelled"  far  enoogli,  even  in  theory,  to  hare  mM, 
or  even  conjectured,  where  the  saUUituUe,  more  than  the  moea 
or  large  salellite  of  our  planet,  came  from  ;  but  by  oo  nsana 
canl  admit  (he  reasonings,  that  they  came  recently  froca  tkl 
moon*(  vokanos,  or  more  anciently  from  a  bunt  planet.  csa> 
jecNred  by  some,  (o  have  given  rise  to  Cerei,  Pallis,  tnd  Joao. 
I  entirely  dissent  from  Mr.  S.'s  -1th  alleged  fact,  al  pageHfc 
a(yl  from  the  4ih,  5th,  and  6th  of  those  at  page  3?,  M  appM 
to  >hoo(ing-stari.  Mine  is  not  a  "p^e/ary  hypothe»>."iHr 
i*  it  opposed,  t  believe,  to  either  (he  facd  or  analog  of  ilmiij 
or  other  part*  of  the  system  of  the  universe,  at  now  expJaiail 
on  the  principles  of  ihe  universal  gravitation  of  naaam,  vf 
motions  and  preaeat  «taies  are  within  the  accpeof  oorcn 
sance,  but  not  their  origina. 

I  remain.  Sir. 

Yoar  obedtcDt  Stmat, 

JOHN  FAKEY,  Stir. 
*.  iSj  U]fir  Crott/n  Street,  IfatmnHtr, 
'  FtbrwaylU,  ISia. 
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ef  a  Ttmarhalle  J[ipearance  in  the  Ice  of 
which  a  man  wai  drowned.  (W.N.) 


1  Pond  in 


O^ 


\N  the  west  lide  of  ibe  road  leading  from  Petwoilh  to  Local  litaa- 
Chicheiler,  at  the  diaianca  of  about  four  miles  from  that  '^"JJJ^j^  JJ""^ 
ciiy,  siaodt  Haloaker  House,  formerly  the  seat  of  ibe  Ear)  of  m*n  wag 
Derby,  by  right  of  his  wife,  heires)  of  Sir  William  Morley,  and  jj^i^^j^r'" 
more  anciently  of  West,  Lord  de  la  War.     On  the  west  »ide  of  p«jk,  Siuiei. 
the  park,  are  certain  stables,  and  other  buildiogi,  inclosiog  a 
farm  yard)   \a   which  is  a  pood  of  about  18  or  20  feet  acroM, 
and  5  feet  deep  in  the  middle.     A  man  was  drowried  in   this 
pond  in  the  momh  of  November  last  i   and  the  circumitaocci 
attending  the  discovery  of  his  body  were  so  curious  and  uacom- 
mon,  thai  they  occasioned  much  conversation  at  the  lime;  but 
it  does  not  appear  that  aoy  probable  explanalioD  of  their  cauM 
was  pointed  out. 

Very  lately  I  was  moch  gratified  by  a  discussion  of  this  Autlientic 
subject  io  a  select  company  of  men  of  talents  and  observation,""'^"'™'  "' 
where  we  bad  the  advaniage  of  the  facts  being  stated  by  tbe 
Rev.  James  Webber,  Chaplain  to  the  House  of  Commons,  who 
was  an  eye  witness.  The  clearness  and  precision  with  which  I^U 
gentleman  stated  tbeeventslous.gave  amuch  morelivelyinlerest 
to  the  whole  :  for  ibe  narrative  in  tbe  public  prints,  which  had 
appeared  most  reuai  kable  for  its  ttrangeoess,  and  perhaps  liable 
to  doubt,  now  assumed  the  form  of  an  authentic  and  accurata 
philosophical  incident,  capable  of  being  examined  and  investi- 
gated. I  did  not  scruple  to  re()uest  Mr.  Webber  to  favour  me 
with  such  written  minutes  as  his  own  recollection,  or  eotiuiries 
among  bis  friends,  might  afford,  in  order  that  1  might  com- 
municate the  same  to  my  readers,  with  those  deductions  and 
remarks  which,  with  the  advantage  of  the  conversation  before  bjrf 
DieDtiooed,  I  might  be  enabled  to  make  :  and  it  in  to  his  ready  '>'*''" 
attentioD  to  my  request,  that  I  am  obliged  for  the  following 
statement,  which  I  have  made  in  my  own  words  from  his  com- 
munication, and  those  of  his  brother,  Mr.  Archdeacon  Webber, 
Vicar  of  Boxgrove,  and  tbe  Rav.  Mr.  Valiniine,  Domestic 
Chaplain  to  the  Lord  Bishop  of  Chicbesier. 

About  the  1-lth  or    13th  of  December  last,   tbe  pood  iiiTbefi);nr 
Ualnaiiei  Park,  haviog  btcn  fresm  ovu  hy  the  bard  weather  ■"^■|  ^>i  w 


cipeclablc 


which 


OD  the  icr ; 


kkrd,   and 


tkt  body.— 
Vhrcli  Ilk  J  I 


uviiAS  viGCBB  ly  ica. 

which  commenced  oa  ihe  I  llli,  llie  figure  of  a  maa  WU  db- 
(erved  on  ihe  surlace  ot  ibe  ice,  and  upon  tltcevcut  bung 
CODDmiinicateil  lo  aeverjl  gentli^men  in  the  nci^btKiurboud,  tbrjl 
visiied  ibe  spoi,  and  examined  ilie  ciicunuiiiace»  niuvt  likely  (a. 
iodirate  ibi!  cause,  and  iis  mods  of  opctaiion. 

The  pond  &beU-e«  gradu-dllji  down  from  'u%  borter  to  tta  ccnli^ 
,,  wbeie  ibe  depth  is  about  live  fecf,  and  ibc  water  u  dianiloured' 
of  a  icddifili  browiij  by  a  strong  impi^goaiioa  fium  an 
adjoioiiig  dung  miseD  nbich  drains  inio  it  :  of  ihicj 
colour  alto  wu  the  ice  upon  ibe  pond,  excepting  that  which 
composed  ibe  figure.  This  appeared  black  and  waa  vory  clear  • 
like  ibe  purest  waler^  ihe  discoloured  warn-  being  viaiUi  , 
through  it  -,  the  ice  of  the  figure  was  extremely  xlippcr^ 
and  bard,  while  Lbe  rest  of  Ibe  ice  wa«  comparetivelj  crumbly  \ 
andsofi.  It  must  also  be  observed,  ihal  a  slight  l«ll  of  inov 
had  covered  it  all,  with  ibe  exception  of  tlie  iftM,  which  , 
by  that  means  became  ttiikingly  defined.  But  at  lbe  oooi^ 
mencemeni  of  the  froji,  three  Jays  before,  lbe  mow  wat 
leeu  nniformly  corering  the  whole  pond.  An  c^ke  lin* 
aarrouniled  ihc  figure,  consisting  of  ice  different  in  appear- 
ance from  lbe  rest,  and  whiter.  Fig.  %.  plate  Ti.  repreaenii 
^'*  of  the  ice  which  were  taken  out  of  the  pond  in  ifam 
IS  pieces,  and  bid  upon  the  grais  near  its  b.ink.  The  bodyef 
^^  the  man  was  loosened  from  ilie  mud  at  the  bottom  of  the 
).  pond  by  n  pHcb-fork,  and  rose  at  once  head  furemoit  witb  the 
baton,  li  was  quite  stiff  and  showed  no  ligns  of  putrefaction. 
One  of  the  arms  was  bent,  the  hand  being  inserted  under  a 
round  Su:>sl-i  frnck  be  bad  on  ;  one  of  the  feet  pointed  upwaidl, 
and  lite  otiier  down,  and  the  tegs  were  straight.  The  figure 
'  on  the  ic«  curie^poiided  with  ibe  outline  of  the  body  eicepting 
that  lbe  head  in  lbe  former  was  terminated  -abmpily  by  a 
line  answering  to  the  bottom  of  the  hat.  llietc  did  not  appear 
any  reason  lo  stippose  the  body  bad  risen  beneath  the  ice ) 
not  only  because  it  was  discorered  fail  in  the  mud,  bot  became 
the  ico  wai  quite  Sat  on  both  sides,  and  of  the  lame  nnifbrai 
thickness,  namely  el^ht  inches.  When  the  ice  was  held  Op 
to  the  li^ti,  (be  dilfercnce  of  its  quality  was  very  lingular, 
the  figure  being  clear  and  transparent,  though  greenish,  itsi 
the  other  part  foul  and  obscnre  like  the  water  of  the  pond : 
Tbe  man'i  bead  1^:  lotrardi  the  Bontb-tasias  wuabo  that 


HCtfAN   riGlTRB  llTlCE;  5bS 

of  the  figare,  which  was  directly  o?er  the  body.  He  was 
recognized  to  be  a  trafeller  or  pedlar,  who  fireqoently  caraeinto 
those  parts,  and.  from  the  time  of  his  having  been  missings  he 
appears  to  hare  been  drowned  oo  the  30th  of  Norember. 

This  most  remarkable  and  uncommonly  curions  event,  led  as  Specnlatioot 
into  a  variety  of  speculations  ;  several  of  whioh  were  imme- ^"  *!*•  •^^  • 
diately  refuted  by  a  fuller  statement  of  the  enquiries  they  indi- 
cated.   The  most  obvious  of  these  was  that  the  body  niight 
have  risen  under  the  ice  during  the  period  of  its  immersion  and 
afterwards  stibsided.    But  subsequent  information  opposed  that  Whetlier  the  ** 
conjecture;  there  being  no  mark  nor  impression  beneath  ^^^^jj^? 
ice.  and  very  little  could  have  been  inferred  as  to  the  manner  in 
which  such  a  rising  and  descending  could   fiave  affected  its 
colour  and  transparency.     Id  the  search  for  parallel  incidents.  Parallel  facts. 

s<>me  obscure  relations  were  brought  forward  concemine  efflu-  ExhaUtigni 

.  ..  t     .         _..     •       ^  J  'i^ro  graves, 

via,   sometimes  vnibie  m  particular  forms  over  graves  and  ^c, 

places  where  the  bodies  of  men  in  great  numbers  had  been 

interred  after  a  battle,  or  over  cemeteries  where  they  are  placed  * 

together  without  much  attention  to  the  closeness  of  coffins  or  the 

manner  of  covering  them  from  theesfernal  air.  Other  more  dis-  Partial  dei 


tinct  observations  were  stated  respecting  the  manner  in  which  '**^j®"  ^^f^^. 
dew  and  hoar  frost  shew  themselves  upon  the  ground ;  marking  ' 

particular  places  where  there  are  drains,  or  old  water  courses 
long  filled  up,  or  the  bodies  of  trees  or  other  organized  sub- 
atan^,  lodged  beneath  the  surface  :     And  along  with  those  limited  dis- 
fatts,  the  very  distinct  and  limited  paths  followed  by  low  and  trictn  occu. 
dense  fogs  at  their  commencement,  and  often  during  their 
wBole  appearance,  and  the  almost  constant  recurrence  of  the 
same  outlines  whenever  that  meteor  appears,  were  also  ad- 
verted to.    To  these  were  added  the  artificial  experiments 
of  Ma^chenbroek,  detailed  in  his  Essai  dc  Physique,  who  ex-    .      .       ^ 
posed  plates  of  earthen  ware,  china,  glass,  and  mcl^l  (o  the  o:i  the  fMng 
falling  dews,  sometimes  singly,  and  in  other  instances,  one  ^  ^^^ 
upon  the  other  j  and  also  tho«e  of  the  like  description  by  Pre- 
vost*:  in  both  which  the  dew  attached  itself  to  sonce  of  tlie 
surfaces  and  avoided  others  according  to  the  circumstances  of 
exposure  and    nature  of   the  material.     From  all  these  we         taah^m 
seemed  warranted  to  infer  that  some  exhalations  or  more  pro-  the  ageucy  ^ 
bably,    some  energy  or  power,  referable,    perhaps^    to  the*  ^l^^L^ 
phenomena  of  electricity  or  of  heat,  docs  or  may  '  rise>  or  Upwards  j-> 

*  rhUos,  Journal,  III.  1^90. 
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thew  iti  e^cti  by  a  perpendicular  action  from  beneath  tb^m 
lurface  or  ibe  gtound,  Bod  iit  capable  of  being  modified  bjj 
changes  of  no  great  extent  in   wliat  may  be  lodgetl  beneath. 
Tbil  power,  though  imperfectly  under  stood,   seemed  tulBcicnt 
todijiutb  a  procesBso  variable  and  delicate  ai  ih.it  uf   erjfc 
tallizaiion  ;  which  we  know  i<  atfected  by  ibe  speedy  or  *lov  J 
abilraciion  of  lieat  ot  of  moisture,  the  pretence  or  ahience  c 
light,  the  action  of  iiemors  of  any   kind,  anil  several  < 
'  accidents  J— and  fiotn  a  supposed  diflcretice  in  the  agency  o 
-  inch  a  power  upon  the  water  immedisidy  over  the  d(c 
man,  and  upon  the  other  water,  there  appented  good  grotiiu 
to  account  in  a  general  way  for  the  difierenoe  in  their  resfteciira^ 

).      My  own  refieciiona,  since  I  had  (he  pleasure  of  ihii  conver- 
iHlion,  will  afford  a  few  additional  remarks,  which  may  give  i 
more  specific  form   to   this  explanation.     1  am  disposed  to 
think  that  the  effect  was  caused  by  the  deveiopemeot  of  beat  ia, 
the  body,  occasioned  by  the  pulrefaclioD  or  chemical  chaogi^i 
which  must  have  taken  place,  though  it  may  have  pr< 
very  slowly,  on  account  of  ibe  coldness  of  the  water,  and  tb^ 
wool  of  communicaiion   with  the  external  air.     This   wou" 
occasion  a  small  degree  of  expansion  in  the  water,  in  conla 
with  ihe  body,  and  cause  that  fluid  to  ascend  perpend iculaflj 
the  stirface  ;  where  it  would  spread  ilself  (thinly)  on  all  sidi 
and  when  cooled  would  descend  near  the  circumferenoe,  m 
daily  seen  wiUi  fluids  healed  from  benealb.   Ot,  iu  other  wenk^ 
the  particujar  mass  of  water,  in  this  stagnant  pond,  which  wr"^ 
perpendicularly  over  the  corpse,  and  consequently  bad  the 
precise  ouilioe,  as  loall  its  horizontal  sections,  would  be  a  liitl 
warmer  than  the  rest.     And  though  this  circulation  woiild  be 
little  modified  by  the  expansion  to  which  water  is  subject,  wbci 
cooled  below  40°,  yet  this  would  scarcely  in  any  cate  afTed  lis 
result,  and  nut  at  all,  if  the  frcceing  came  on  suddenly.     It 
appears  from  our  meteorological  tablet  that  itdidso,  on  the  llih. 
December. 

Now  these  simple  factsmight,  and  probably  did,  occasioa  ifae 
great  differences  in  the  ice.  For  the  exierndl  water,  being 
originally  colder  at  the  commencement  of  the  frost,  would, 
sooner  be  cooled  down  to  tbe  freezing  point,  and  begiu  to  cua>j 
gcal  over  its  whole  suiface,  while  tbc  oibcr  paiC  would  nstiuia, 

fluid. 
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fluid.    The  congelation  being  aaJd^n,  and  from  all  points  at 
once,  would  beof  ibat  kind  which  chemists  call  confuted  cry)- 
tallizalion;  forming  aa  opake  mass,  and  including  rbe  impuri- 
ties of  the  liquid  in  its  substance.     But  llie  waier  over  ihe  body  The  water 
being  warmer,  would  not  congeal  at  bo  early  a  period,  excepl  ^"g"  j  {^^^ 
with  regard  to  a  few  spiculx,  which  would  ■boot  into  it  from  mure  ^loiriy, 
the  torrounding  ice,  and  form  the  white  border  of  the  figure;  J.^jte'h^dl™ 
and  when  at  last  its  surface  became  gradually  cooled  down  lothe  lo  Die  oatlino, 
freezing  point,  ibis  water  would  freeze,  not  all  at  once,  but  by  a  ""jl,'j'^ 
flow  ciystallization,  from  ihe  eilge  inwaidi ;  wliich  is  the  very  Mitbin. 
pioceis  for  making  clear  ice,  nsed  by  Achaed,  in  his  elecirical  ex- 
periment), and  is  known  to  esclode  all  air  bubbles,  and  iiiecha* 
nicfll  mixtures  of  impurity  ftom  the  cr>aiala. 

These  effects,   indeed,  suppose  a  concurrence  of  lavourable  Tlic  rffrci!  re- 
citcumstanees  which  may  rarely  take  place,  but  really  appear  ^"I'.J^nJ'g'^'f' 
to  have  met  in  this  uncommon  case,  and  seem  to  support  the  circum- 
pteceding  explanation  even  in  tbe  minuter  particulars.    Thus  u'p.^^'io'"'^^ 
the  abrupt  lerraination  of  the  head  of  the  figure,  agreeing  with  lia»e  taken 
Ihe  lower  part  of  the  hat,  leads  us  to  an  infurence,  that  tbe  ^"  'ofimMl 
warmed  water  either  found  its  way  from  under  the  bat,  instead  by  ilic  minor 
of  rising  from  its  upper  border,  or  thai  the  felt  acted  as  a  bad  '™=i''™'*- 
conductor  of  heat,  lo  the  surrounding  water ;  and  the  remark- 
ably smooth  slippery  face  of  the  ice  of  the  figure,  clear  of 
snow,  while  the  rest  of  tbe  ice  was  rougher  and  covered  with 
siK)w,  should  indicate  that  Ihe  rough  ice  was  sullicicnlly  cold  to 
protect  its  mow  from  thawing  by  the  diy  temperature,  which  In 
fact  was  afot'e  freezing;    while  the  ice  of  ihc  ligure,  though 
coveted  with  snow  on  the  luhornth,  wa«  not  so  cold  as  lo 
prevent  that   snow   from  melting  in  the  day  time,  and  again 
freezing  in  the  night,  with   that  very  smooth  aad  slippery 
■urface  which  i*  noticed  in  tbe  description. 


Of  Iht  Caldcirat  or  Aoffiuntaint  af  iht  Furnai  in  ihe  blamiif 
St.  Michael,  one  ^ihe  Axvtu. 

PLATE  Vn.  is  taken,  by  perminlon,  from  "  the  History  of 
the    Aznics,"   an    entertaining  work    lately   published, 
retpcciiog  a    part  of  the  globe  but  litiJc  attended  to.      The 
auihor'saccouDt  of  this  |>hcuonienou,  stnles,  th.it  ih.;  culumnsof 
^  Wiier  are  of  very  comiderabk  diameter,  and  arc  throwa  ap  (o 
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the  height  of  about  twelve  feel.  He  did  not  (ske  the  degree  of , 
the  beat,  but  from  'm  eCfecti  it  appears  to  have  been  «]tul  lo 
that  of  boiling.  Sulphur  rises  in  vapour  through  ihe  lurtoand*. 
ing  ground,  and  the  waier  itself  i;  strongly  £ulphurcou*. 

My  correipoodenl  R.  B.  has  proiuisod  a  Memoir  upou  the 
Theor;or  Hot  Springs  and  FouDtuins,  which  I  \bM  be  glad  lo 
receive,  and  particularly  that  of  Ihe  two  aliem.itely  iDietauttiRg 
spring* of  Icelaud,  described  by SirG.  S.  Mackensie. 


I 
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Gealogical  Society. 

March  ilh,  1 

The  Right  Hon,  the  Martjuis  of  Landsilowo. 

The  Right  Hon.  Charles  Long,  M.  P. 

Willi.im  Clarke,  Es<j.  Trinity  College,  Cambridge, 
were  tevetally  elected  members  of  the  Socieiy. 

Two  letters  from  Mr.  Webster,  Dtaughtamaii,  and  ] 
of  the  Mosenm  to  the  Society,  addressed  lo  h.  Homeft 
wnviead. 

In  the  first,  Mr.  W.  sfales,  thai,  during  a  late  examioatioa  tt 
the  Me  of  Wight,  made  by  him  for  Sir  H.  Englefield.  be  di^ 
covered  a  series  of  calcareous  strata  of  later  formation  than  (Iw 
cbslk,  especially  characterized  by  cumaining  freth  water  i 
From  this  circumstance  he  was  led  to  ruspecl  a  cortespotxIepM 
between  ilii«formatioo  and  the  Calcairc  d'eau  douce,  wbick 
has  been  described  by  Brugniart  and  Cuvier  as  forming  i 
of  the  strata  in  the  basin  of  Paris  ;  which  conjecture  «rai 
firmed  by  a  nimparison  of  the  ftetb  water  fosiiU  of  ibe  U)«  of 
Wight  with  those  of  the  French  ttrala,  which  nete  givea  by 
M.  Briigninrt  to  the  Count  dc  Bournun,  and  by  bim  have  b 
deposited  in  the  cabinet  of  llie  Geolugicral  Socii^ty. 

In   consequence  of  this  mtcti-niing  discovery.  Ibe  a 
of  Mr.  Webater  at  the  Society's  ap;<tin)eDla  v  w  lor  a  time  d 
pensed  with,  thai  he  might  re-cxamiae  ibe  I^e  of  Wiglii  nd 
ils  vicinity.      Aecutdingly,  hit  tecund   leiter  is  da^ed   i 
Freihwaier.  in  the  lale  of  Wight,  M.tnh  3d.     lis  this 
•tales,  that  he  ha:;  succeeded  in  obt-ining  t-jme  sery  i: 
sect(ijiiH<if  the  strata,  and  an  a^nnditiH  colleico  ■»  of  specin) 
Ke  i4  iQcliucd  to  lluuk  that  ibcrc  are  twt)  .'t^jtiwatct  fbtma- 

tiOfM^ 
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tiout^  with  a  marine  formfltioo  between  them.  The  loweit 
freshwater  formation  contiitt  of  beds  of  tand  and  marl, 
with  numerous  fragments  of  the  Limnea  of  Lamarck,  and  of 
two  species  of  Planorbia  :  the  interposed  marine  deposit  is  of 
blue  clay  with  Venuses,  ojsters,  and  various  turbinated  shells : 
and  the  upper  freshwater  formation  consists  of  a  calcareous 
rock^  inclosing  numerous  and  very  fine  specinaeni  of  the  Lim- 
nea and  Planorbis.  Some  of  this  last  stratum  is  very  friable, 
being  only  marl ;  other  parts  are  extremely  hard,  and  the  up- 
permost part  of  it  has  a  porcelaneous  character.  Mr.  W.  has 
not  discovered  any  bed  of  gypsum,  nor  silicons  concretions. 

A  paper  by  Dr.  Mac  Cutloch  on  the  Granite  Tors  of  Devon* 
shire  and  Cornwall,  accompanied  by  three  drawingSj  was  read, 
and  thanks  were  voted  for  the  same. 

The  object  pf  this  communication  Is  to  show  the  process 
followed  by  nature  in  the  destruction  of  the  Granite  rocks  of 
Cornwall  and  Devonshire,  and  to  explain  how  this  process  is 
dependent  upon  a  particular  mode  of  Aggregation  of  the  mate- 
rials of  which  this  rock  consistSi  and  which  can  be  satisfactorilj 
observed  pnly  during  the  progress  of  its  decomposition. 

Dr.  M.  first  treats  of  the  GranKe  which  forms  that  promon- 
tary  near  the  Land*s-end  on  which  the  Loggan  rock  is  situated. 
Its  length  is  about  200  yards,  and  the  entire  rock  of  which  it 
is  composed  is  traversed  by  numerous  vertical  and  horizontal 
fissures,  thus  dividing  the  mass  into  a  multitude  of  cubical  aqd 
prismatic  blocks.    The  Loggan  rock  itself,  which  is  the  sub* 
ject  of  one  of  the  drawings,  appeals  to  be  one  of  these  blocks 
in  a  state  of  decay,  but  still  occupying  its  original  site.    Its 
general  figure  is  irregularly  prismatic  and  four-sided,  with  a 
protuberance  on  the  lower  surface  on  which  it  is  poised.     The 
breadth  of  the  apparent  surface  of  contact  between  ^is  pro- 
tuberance and  the  rock  that  it  rests  upon,  is  about  a  foot  and  a 
half,  but  its  figure  being  cylindrical,  and  not  spheroidal,  the 
motion  of  the  stone  is  limited  to  a  vibration  in  one  direction. 
The  utmost  force  of  thrbe  persons  (according  to  Mr.  M.'s  trials) 
is  only  capable*  of  making  its  exterior  edge  describe  an  arc,  the 
chord  of  which,  at  six  feet  distance  from  the  centre  of  nsotioo, 
is  three  quarters  of  an  inch.    A  force  of  a  very  few  pounds^ 
however,  is  sufficient  to  begin  and  maintain  a  very  visible  de* 
pee  of  vibration.    Eveo  the  wind,  when  blowing  on  its  ex- 
pand 
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pOfed  wejtern  sarfaee,  produces  this  effect  very  leosibly.  lb 
wei^bl,  as  estimated  from  iu  dimenuoni,  and  ibe  specific  grt- 
vit^  of  granite,  appears  1o  exceed  65  loiu. 

The  subject  of  the  second  diawing  is  llie  Cheete-iming, 
which  occupies  the  highest  ridge  of  a  hill  to  ibe  nonb  of  LJs- 
keard.  It  is  an  irregular  column,  about  lifieeo  fcO.  high ,  com- 
posed of  five  fiones,  the  upper  ones  of  which  are  so  tnucb  larger 
than  (he  rest  as  to  overhang  the  base  on  all  sides.  Tbe  aisles 
and  eiiernal  borders  of  these  stones  are  consjderablj  lotmded 
by  ihe  effect  of  decomposition ;  and  there  is  no  doubt  that  in 
process  of  lime,  this  disintegration  will  proceed  so  £ir,  thit 
Uie  balance  of  ihc  pile  will  be  destroyed,  and  its  ruins  will 
oat  be  dislinguiabable  from  ibe  other  bowltlenc,  wilb  wbich  tba 
tops  of  ill  the  hills  in  ibis  vicinity  are  overspread. 

The  ibird  drawing  represents  the  Vixen  Tor  on  Dartmoor. 
Almost  all  ibe  granite  of  Cornwall  and  Devon,  like  ibat  of  tba 
Lami's-eiid,  is  divided  by  fissures  into  masses  more  or  less  ap- 
proacbiiig  a  cubical  forro.  If  a  rock  of  this  kind.  Dearly  le«d 
svilh  Ihe  surface  of  Ihe  soil,  is  cxatnined,  the  fissures  will  be 
fonnd  to  be  a  mere  mathemalical  plane,  and  the  angles  fonned 
by  their  intersection  will  be  sharp  and  perfect. 

If  we  then  (urn  our  attention  to  granites,  which,  front  tbeic 
greater  elevation  above  the  soil,  appear  to  have  been  loneer  •■• 
'  posed  to  uir  and  weather,  we  may  observe  a  gentle  roiUKltog  «f 
the  angles,  such  as  is  exhibiied  in  the  Vixen  Tor.  B]r  dagtea 
Ihe  fissures  become  wider,  and  the  blocks,  vhich  were  origi- 
nally prismatic,  acquire  an  irregular  curve-lined  bouadorj,  t^ 
sembling  those  which  form  ibe  Checse-wiing,  If  the  ceaue 
of  gravity  chances  lo  be  high,  and  far  removed  from  tba  pes- 
pcndictilar  of  its  fulcrum,  Ihe  stone  falls  from  its  support,  ml 
becomes  rounder  by  the  progress  of  decomposition,  till  it  w- 
iuraes  one  of  ibe  various  spheroidal  figures,  which  the  graolle 
bouldcns  so  often  exhibit. 

These  finsuiea,  and  the  tounded  form  which  tho  cubkal 
blocks  acquire  by  decomposition.  Dr.  M.  is  inclined  (o  m\xA- 
bute  10  the  original  structure  of  the  rock.  In  ibis,  as  in  b«- 
salt,  ctyitallization  appears  to  have  been  begnn  In  disliact,  aod 
more  or  less  distant  points,  from  each  of  which  it  procdeded, 
forming  thick  concentric  lamellae,  till  at  length  the  exieriot 
shells  of  adjacent  concretions  ame  in  contact,  but  werclsca- 

pibls 
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pable  of  mutual  penelralion.  Tlie  oHtcr  lamella:  are  tlie 
least  hard  and  dense,  andthereforeyield  the  easicgl  (o  tlie  va- 
Tioui  causes  wiiicL  occaiion  the  d  is  integral  ion  of  rocki. 

March  iQlh,lSl3. 
Mr.  Webster  exhibited  specimens  of  the  rocki  contaming 
ireshwaler  shell*  lecentl^  discovered  by  him   in  the  Isle    of 

Wight. 

A  paper  on  the  rocks  of  Clorelly,  in  Devonshire,  with  illoi- 
trative  drawings,  by  the  Rev.  I.  J.  Conybeare,  was  read,  and 

ihanki  were  voted  for  the  tame. 

The  liihiog  townof  Clovelly  issiltiatfd  in  a  narrow  ravine 
on  the  north  coast  of  Devon,  about  22  mites  west  of  llfra- 
combe.     The  Ehore  ii  precipitous,  being  formed  of  cliffs  about 

130  or  140  feet  in  height,  intersected  by  narrow  altemationt 
of  Granwarke  and  Granworke  slate,  curved  and  contorted  in 
the  most  capricioui  way  imaginable.  No  organic  rem aitu  were 
observed  in  them,  nor  any  foreign  minerals,  except  opake  white 
quartz,  forming  DDmerous  veins.  Nearly  the  whole  of  North 
Devonshire  is  compoted  of  the  rock  just  described,  which  ii 
locally  distinguished  law  D'tnsloneandSltliatjthe  latter  being 
the  sbly  Granwarke,  and  the  former  the  compact  :  it  is  al- 
ways very  irregnlai  in  iis  ttratifi cation,  is  destitute  of  metallic 
veins,  alternates  with  Iransiiion  limestone,  anH,  where  it  does 
10,  occasionally  contains  organic  remains.  It  also,  in  one  in- 
itance  at  least,  alteriutes  with  thick  beds  of  a  kind  of  culm  : 
ill  veins  besides  quartz  occasionally  ofter  calcareous  spar.  Kit- 
las,  which  Mr.  C.  is  inclined  to  regard  as  a  variety,  not  of 
nuca-ilale,  but  of  clay  slate.  Is  contorted  in  its  sti  atification 
only  in  the  neighbourhood  of  the  Grsowarke,  is  traversed 
almost  through  its  whole  eileot  by  frequent  veins  or  dykes  of 
B  porphyritic  rock  which  docs  not  pass  into  llie  Granwarke. 
contains  sometimes  topaz,  and  not  unfrcquently  garnet;  tu 
veins  btc  often  filled  with  chlorite,  mica,  and  crystallized  61- 
spar,  and  also  contain  tinstone,  grey  cobalt  ore,  &c.  Tliese 
characters,  in  the  opinion  of  the  author  of  this  paper,  form  • 
•ufiicieni  mark  of  distinction  between  the  Granwarke  and  tb* 
Killas  of  the  West  of  England. 

A  paper  on  the  Isle  of  Siafla,   by  Dr.  Mac  Cullocb,  was 
^  read,  and  lliBiiks  were  voted  for  ibe  sane. 
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Th«  cirrnTnferenoe  nf  ilii*  island  it  about  two  roiht  <w|t 
fbrm*  a  kind  of  table  land  of  it  regular  turface,  gtnxly  tioflag 
tolheN,  E.  and  U  bounded  on  ail  kidea  by  ateep  sod  g^ncnttlf 
perpendicular  clitft  from  6o  to  JQ  feel  above  high  waier  mark, 
the  greaieti  eleraiioo  in  the  island  being  about  1 20  feet. 

TtiecniireisUindisa  ma«$of  bauli.bui  a  bed  of  aandUoDe 
is  fiatd  lo  be  viiibie  at  low  water  on  ib»  western  tide. 

Tlie  batalt  presents  two  varielie!',  the  columnar  and  amor- 
phous, the  Utter  of  which  is  generally  amygdoloidal,  coo- 
lajning  zeulilcs.  In  the  columnar  varieiy  laoaelbr  •Ulbiieii 
occasionally  found  filling  llie  intervals  of  approximate  coluniDa, 
and  sometimes,  though  rarely,  in  the  inbUsLce  of  the  BOMlIer 
and  more  irregular  columtra. 

On  the  south- weslerii  side  of  the  island  there  appears  to  be 
three  distinct  beds  of  basalt,  the  loweimost  of  which  ceeau 
to  be  amorphous.  The  next  beij  from  3(1  to  SO  feet  tbick, 
coiiiiisis  of  those  l.irgc  coliiians  which  form  the  most  coiupicB* 
ons  feature  of  Siaffa.  The  upper  one  appears  at  a  disUDOe  lo 
be  a  mass  of  amorphous  basalt,  hut  on  closer  inipecllon  it  fboad 
to  conust  of  small  columiu,  ofien  curved,  laid  and  enunglcd 
ia  every  direciroi).  Th6  columnar  basalt  of  Stafia  is  by  do  mcaDi 
lo  regular  at  [hat  of  the  Giant's  Ciwe*ay  ;  but  in  return  it  |ue- 
■ent>  many  beautiful  specimena  of  bending  columns,  wbkh  6e 
not  occur  at  the  btler  place  ;  of  tbcce  the  uioM  reiiMrkalilt 
form  a  couical  dcincbcd  rock  called  Budcbaille,  or  (be  Ucidcr 
man.  Besides  ihe  grent  care  are  two  smaller  one*,  wkiefc 
being  aocessible  only  by  a  boat,  and  iu  perfectly  calin  wcmIim 
can  very  rarely  beexaoiinod. 

The  surface  of  the  island  is  in  some  places  overspread  wttl> 
a  bed  of  alluvial  nialtcr,  oonfarniiig  rounded  fi^nwnls  of 
granite  gueUs,  mica  elale,  qusris,  and  red  saudsione,  logctJia 
with  a  few  rolled  pieces  of  biisalt.  As  ibere  i«  al  pmont  a 
con  side  rat>le  eaient  of  d'^p  sea  beiwoen  this  bed  and  (be 
uearcit  piimiiive  rocka  of  Jona,  Coll,  Tirce  and  Mull,  ii  Im? 
comet  an  ioleresiing  tubjuct  of  speculation  to  inqnire  intu  (bo 
condilioQare<)uisite  lo  account  for  Ihi^  fan,  there  wciiia  lo  be, 
cither  thac  a  declivity  sufTicieni  lo  allow  of  ihe  iransporiaiion  ul' 
rotmded  fngmcnis  hai  I'urnierly  existed,  tloping  upward*  frooi 
Ihe  present  level  of  StuiTa  to  some  primiiite  mouniain*.  wbtcb 
tiO  longer  exiit,  or  that  the  whola  ialand  of  Stafiii  ilaelf  bm 
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been  raised  to  its  preteot  elevation  from  the  bottom  of  the  deep 
•ea  bf  which  it  h  oew  sorrocmded. 


tncombusiidle  Chth. 

It  app^rt,  that  the  ancients  had  a  method  of  making  incom- 
bastible  cloth  of  a'miaofhus,  whichj  notwithstanding  the  flexi- 
bility of  its  fibres  has  generally  been  considered  as  too  brittle  to 
be  worked  "Without  a  mixture  of  some  other  staple^  siich  as 
flax,  or  cotton^  to  be  afterwards  burned*  out.  Madame  t^erpenti 
has  succeeded  in  working  it  with  facility  alooe,  after  several 
trials  from  the  writings  of  aocient  authors. 

Much  depends,  of  course,  upon  the  quality  of  the  article 
itself.  Her  process  consist's,  in  softening  the  amianthus  in 
water,  beating  it,  rubbing  it,  and  dividing  with  a  double  comb, 
with  fine  steel  points.  It  is  remarkable,  that  the  fibres  that 
obtained  are  much  longjnr  than  .the  solid  piec^,  and  ma^r  be  bad 
of  the  most  extreme  delicacy  .for  fine  fabriips.  They  are  said  to 
be  as  strong  as  tliose  of  Hlk  or  linen. 

She  has' manufactured  paper  of  this  material,  making  use  of 
gum  to  give  consistence  to  the  pulp.  If  an  incombustible  ink 
be  required,  Ibe  oxide  of  maog^ese  would  present  itself  m  a 
preferable-ingredient.  ^ 


To  Mr,  mdioUon. 


Sir, 


Yotra"  comsspondent  O,  In  No.  159,  will  oblfge  a  constant 
reader  of  your  Journal  to  remove  the  ftilfo^log  ambiguldei  in 
the  extraction  of  the  square  and  cube  roou : 

Sir, 
Your  obedient  Servant, 

B. 
If 


•cimmnc  news. 

ir  the  tarminatiiV  figUR  of  ibe  power  ^raa  ba  1  or  4^  t 
iMt  figun  of  tlie  ffdarr  root  may  be  I  or  9,  ui  lh«  fint,  nd  4 
or  6  in  ttic  Mcood  tSM,  bow  u  iIk  r^hi  6gan  to  be  mat- 
UlDod) 

Apia,  23.673.  3;5— I  vantlhe  aih  root, 
ibe  nik  given  A=5  and  B=5-bow  b  tbe  prooen  gmo  bf 
O  to  be  appHed  bcfe  ?  Tot  from  -        •        •    39 

Ibe  tniUioD*  given,  if  yoo  dedact         .        .        .      | 
the  cube  of  2,  tbe  first  figure  of  .        .        -    ^ 

tbe  root,  foa  ha»e  -        •        -    17 

whLdi  i«  10  be  divided  b/  tbe  mm  Jtnf  Jtgtra  of  lluitt  tha 
aquareof  3— but  2x2X3=  12  (t?) 


I  u  the  qootienl,  but  g  if  Ibe  nainber  (ought :  faow  if  ibia ! 


Dr.  Henrj  bu  requested  tbe  Editor  lo  itate,  that  Frofeuor 
Bexeliuf,  in  bii  able  «ketcb  of  tbe  precent  Male  of  ani 
chemitiry,  recenilf  published,  bas  commiiied  an  error  in  »• 
cribing  to  Dr.  H.  the  «iiggtrition  of  tiie  Itial  of  magneiis  Id 
calculoui  diieaaea  -,  &ai  that  the  merit  of  tbe  hiai  which  led 
to  the  nicceuful  experimenU  of  Mr.  Brande,  belongi  entiiel/ 
to  Mr.  Haicbett. 


Mr.  Snart,  Mathemetical  iDftrumenl  Maker,  21S,Toolqr 
Sti«ei,  Soothwark,  basihewn  me  byaletler,  that  be  ioveated 
tha  Chondromefer  deaciibed  fn  our  lait,  and  aoppliet 
acale-roakeri  and  others  with  them,  who  have  no  preteoilont 
to  the  contrivance.  He  has  likewise  had  the  caudoui  1 
mark,  that  be  lubi^queiKljr  found,  that  tha  tame  had  bew 
ttied  levural  fears  befoie. 


JOURNAL 

OF 

NATURAL  PHILOSOPHY,  CHEMISTRY, 

AND 

THE   ARTS. 


SUPPLEMENT  TO  VOL.  XXXIV. 


ARTICLS  I. 


An  expUauiUny  Siatemtni  rf  the  Notions  or  Prindplu  upnn 
which  the  syttematk  Arrangement  is  founded,  which  wqm 
adopted  as  the  Basis-  rf  an  Essay  on  Chemical  Nomenclature, 
By  Professor  J.  Bpe^ilius. 

(Continued  from  p.  246.) 

IF  we  admit  that  100  p.  of  aDtimooy  form  the  white  oxide  The  proper- 
with  V8  p.  of  oxigen^  and  the  ralpburet  with  rather  more  l!^"^  if* 
than  37  p.  of  sulphar,  this  resoU  corresponds  very  well  with  sulphur  in  an- 
these  data,  and  proves  that  the  white  oxide  contains  1^  ^'™**  nwindsare  the 
aa  much  oxigen  as  the  fusible  oxide,  and  that  the  snlphor  10  same  as  with 
the  sulphuret  is  to  the  oxigen  in  the  fusible  oxide  in  the  same  ^^^^  netak. 
proportion  as  we  have  found  with  the  other  metals.    For  if^ 
io  this  case,  the  white  oxide  be  composed  of  78*25  p.  of  metal« 
and  2175  of  oxigen,  this  last,  in  the  experiment  I  have  men- 
tioned,  was  replaced  by  29  p.  of  sulphur — that  is  to  say,  7*25 
p.  more  than  the   weight  of  the  oxigen  »  and  these  7J25  p. 
making  precisely  one-third  more  than  the  weight  of  the  oxigen, 
and  the  antimony  is  to  the  sulphur^  in  this  experiment,  at 

100 :  3707. 

If  any  one  among  the  experiments  had  produced  a  very  de- 
cided result,  we  might  easily  have  calculated  the  others  from  it; 

SuppLBMXNT.— Vol.  XXXIV.— No.  iGo.  Y        but 
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but  at  present  we  most  be  content  with  the  mean  or  average 

numbers. 
A.  Yellow  ox-  5.  YeilnuToxide  of  antimony.  If  aotiriaony  be  digested 
idt  of  auii-  with  the  nitro-muriatic  acid,  or  with  fuming  nitrous  acid,  and 
tin"  di;ccstcd  ^^^  Solution  be  evaporated  to  dryness,  and  then  sufficiently 
with  nitio-  heated  to  drive  off  the  acids  without  igniting  the  mass, 
nlmi«;^nin''Jii8  ■  y^^°^  powder  is  obtained,  which  is  often  crysUUinc,  aod, 
ncid,  liic  dried  if  strongly  heated  in  the  fire,  becomes  white,  and  consequently 
massisyclow.  jjj  ^^^  ^^^  jjg  (yellow)  colour  to  an  adulteration  with  the  red 

oxide  of  iron. 
10()  p.  of  mc-  When  I  made  this  experiment  in  a  gbss  phial,  weighed,  and 
oxiur*^  ^^  "^^^^  ^"^  ^^  ^^^  fuming  nitrous  acid,  I  obtiuned  as  much  as 
131  p.  of  a  yellow  crystalline  powder  j  bat  when  I  had  oxided 
the  metal  by  means  of  the  nitro-rouriatic  acid,  the  result  did 
not  exceed  129or  130  p.  of  oxide  from  100  p.  of  metal,  and 
new  cohobalions  of  acid  upon  the  yellow  oxide  did  not  increase 
the  weight.  The  addition  of  30  or  31  p.  of  oxigen  does  not 
agree  with  any  proportion  of  ihose  which  I  had  before  found, 
^and  I  began  to  suspect  a  combination  of  two  diflferent  degrees 

b?a  com-^^^^TSifeiJ?"  ^^^  ^^^^  formed,  and  that  this  combioafion  confcl 

pound  of  two      -  uTf^tTlrS^fflUdecl  by  means  of  acids. 

different  do-      °®*  °®  tarlliCT-WKt^  .,,,^r.,|  .w««4«**nt.  f 

?rcc  s  ofoxida.       I  shall  not  menti^fe^  ^^"°"»  unsuccessful  experiments  I 
^^^"'  made  to  clear  up  this  intricatt^.8*»i^'  ^^  *^"  •P"^  ^^  ^^ 

those  which  afforded  more  satisfactS^.^™ 

Aniim.  oxidcd      J  mixed  powdered  antimony  with  thS^?l?J"^®  7^  mercury, 
bv  red  oxide  ,  r  j  t.     ^hft  nUXlore  m   a 

of  mf  rcurv      pi^parcd  from  very  pure  mercury,  and  heatecW^^^  . 

glass  retort.     At  a  certain  temperature  it  toolSf* 
mass  berime  red.     I  continued  the  Jieat  as  long  as  aiS\^    ^ 
was  condensed    in  the  neck  of  the  retort ;   after    \^' 
length,  there  remained  a  deep  olive- colon  red  powder.     I  k 
••oloiircd  pow-  ^bfs  with  great  care  m  a  glass  capsule,  by  which  treatment  i . 
*'<•«'.  its  olive  colour,  and  left  a  straw-coloured  powder  in  the  capst 

Tbe  yellow  One  hundred  parts  of  this  powder  very  strongly  heated  in 

ow^four'ui  of  P^*^'"^  crucible,left,  in  different  experiments,  from  33  5  to  337ij 
its  oxF^en  t>y  parts  of  white  oxide  of  antimony^.  In  order  to  determine  fhc 
?omM*^1iui'  nature  of  what  had  been  dissipated  by  the  heat,  the  cxperime^, 
-xidc.  .^»ih  t**c  yellow  oxide  was  repeated  in  a  small  glas».  retort, 

with  a  small  apparatus  for  collecting  the  gas.      When   the  re-l 
tort  began  to  be  strongly  ignited,  a  gas  was  developed,  and  A 
when  this  ceased  iBe  retort  was  removed  from  the  fire.    The   i 

residhe 
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Vendue  was  white  oxide,  and  the  gaa  very  pore  oxigen.  These 
experiments  prove,  tbut  the  yellow  oxide  is  decomposed  by  the 
heat  by  losing  part  of  its  oxigen  ;  and  gs  93*7^  P*  of  white 
oxide  contain  20*24  of  oxigen,  it  is  clear,  that  the  yellow  oxide 
loses,  on  this  occaiian,  one-fourth  of  its  oxigen,  and  that  it 
contains  1  j>  as  much  oxigen  as  the  white  oxide,  and  twice  as 
much  as  the  fusible  oxide  (oxiduro  stibiosom.) 

Inhere  are  several  other   methods  of  prodaciog  the  yellow  Other  roe- 
oxide  (a  J     If   into  a  long-necked  tubulated  phial  a  certain  *J*^^»  ^^  ^^ 

^  .  ,         *^  diicing  yellow 

quantity  of  metallic  antimony  be  pot,  and  beat  be  applied  to  a  oxide  («)  by 
cherry  redness,  and  continued  four  or  five  hours,  the  antimony  '"®'*  **••*« 
gradually  combines  with  oxigen ;  a  small  quantity  of  white 
oxide  sublimes  into  the  neck  of  the  glass,  another  portion  es- 
capts  out  of  the  aperture ;  but  the  greatest  part  of  the  oxided 
metal  forms  a  yellow  crust  round  the  border  of  the  fused  me- 
tal. In  this  form  the  yellow  oxide  is  not  crystallized  ;  it  has 
much  tenacity,  and  is  difficult  to  break. 

fif)  If  one  part  'Of  antimony  in  powder  be  bamed  with  CO  by  com- 
6  p.  of  nitre  in  a  red  hot  cmcible,  me  bnmed  mass  is  then  „|J|^°  ^ 
decomposed  with  nitric  acid,  which  Jeavaa  white  powder  not 
dissolved.  This  powder  is  a  combination  of  the  yellow  oxide 
wUh  water^  which  may  be  driven  oflf  by  beat  over  a  spirit 
lamp.  The  oxide  is  then  left  of  a  very  dear  and  fine  yellow 
colour. 

The  degrees  of  oxidation  of  antimony  may  therefore  be  Degrees  of 
expressed  by  the  series  1 ,   1  i,  2  :  but  we  have  not  compre-  ^i^^^-**"    . 
hended  f  he  suboxide  in  this  series,  which  contains  less  oxigen  i^-., 4,  <>,». 
than  the  first  of  the  series.     If,  from  what  I  have  endeavoured 
to  make  probable  with  regard  to  sulphur  and  arsenic,  the  quan- 
tity of  oxigen  in  the  suboxide  be  one-sixth  of  that  in  the 
white  oxide,  or  one-fourth  of   the  fusible  oxide,  the  series 
will  be  1, — ,4,  6,  b.     If,  on  the  contrary,  future  experiments 
should  prove,  that  the  oxigen  in  the  suboxide  is  only,  in  fact, 
half  that  of  the  Aisible  oxide,  the  series  will  become  1 ,  2,  3, 4. 

Although  it  Is  very  clear,  that  the  middle  numbers  must  be 
deficient  in  precision,  particularly  when,  at  the  same  time« 
they  are  npt  founded  upon  good  experiment,  yet  we  must, 
amidst  results  so  little  fixed,  content  ourselves  with  an  approxi- 
mation of  this  nature.  And  by  assuming;  that  the  oxidum 
atibiosum  is  composed  9^  100  parts  of  metal,  and  18*6  p.  of 

Y  2  Q^igeo  s 
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^ 


oxigen  i  and  thit  the  suboxic^e  contains  wrih  100  parti  of  raelal 
one-fnnrih  pnrt  as  mncb,  the  osidesof  aolimonj  will  be  coca* 
pcMed  as  nniler, 

M«t,  OUiren.  Metal,  OxienL  Mdil.  Ox. 
TaHr  of  ttie  Thesubaxide  )O0  4-03  gS-326  3-174  3I30-63  inl> 
Exticp'in"/'^ The  fusible <W.  1 00  1 9  (to  84  3 1 7  1 3'6ea  33?  63  )00 
foiiroHdcsof  The  wiiile  ox.  100  27<lO  "fl-  19  21-810  3S841  lOO 
•nruiony.  The  yellow  ox.  lOO  37  20  72-85  27-150  368SI  100 
Yellow  01  idc  Now,  if  we  calculate  the  composilion  of  ilie  yellow  oskI* 
"  t^br'''  "'"^'"*^  ^y  '''*  action  of  mtric  acid  npon  aiitimon)-,  we  ftball 
coDipotrd  af  find  il  such  as  it  nonld  be  if  composed  of  Ihe  white  oxide  Mni 
;hcwUteBiid  theA-ellow  oxide,  in  *och  proportion!  as  thai  each  of  ibem 
jellow  ouiles,   ,      ,.  .  ■  .        ,      .        ,1 

in.  pnriioiis      anonld  contain  an  cijiial  quantity  of  oxigen*'. 

eqaul  iiuunti-    (ThefoiUtiving  aonolation,  01  account  of  iu  length,  it  ca/tlinutd  \ 
lie.  rf  oxiee...  ^  j^^  j^  ^  ^^  jy^^,y_  J 

Otlicrin-  •  In    proponion  its   ovr   researches   shall   be  extended,   we 

comraiunds  of  *"^"  ''"'^  abundance  of  facts  of  thii  natuie.     In  my  first  cu»j 
twuoxiilcii.      upon  determinnie  proportions,  1  had  the  notion,  that  the  dif- 
^"^.^'■^^J'^'''''*'ference  of  colour   in»preeipitates,  caused  by  the  alkalit  in  tbo 
caniaiu  ihr      Botations  of  iron  depemled  on  a  combinaiion  of  two  degreo  of 
samc_  .|..anlity  oxidation  of  iron,  which  probably  afforded  salts  with   excetc  of 
!icr*i'H*  tlie      base,  and  I  gave  examples  in  Ihe  tiamenclature  by  the  piussias 
basiit  ol  cam  ferroso-ferricus,  sulfas  fcitoso- ferric  us,  &c.     One  circumitance, 
which  sirikingty  proves  these  notions,  is  found  in  the  phosphas 
ftrrosiis.      By  prccipitaiing  sulphas  ferrosos  by  meant  ot  a 
neutral  phosphate,  a   white  precipitate  is  obtained;  and  the 
tame  hnppens  by  pr^cipiiMiiig  the  phonphai  ferrictla.     But  the 
first,  the  phosphas   ferrosus,  acquires  a  fine  blue  colour  by  the 
washiiig,   which  does  not   happen  with   ihe   latter.     In  fact,  ■ 
blue  precipitate  is  obtnined   hy   the  alkaline   phosphates,    in  a 
mixture   of  the  sulphas   fL-rrosus   mid   sulplui   ferricus.       The 
blue  phosphate  of  iron   i«,    ihcrelbre,   a   »alt  with  double  basis, 
conialuiiig  the  two  oxi.lcs  of  irim,  rcpreseming   two  difTereot 
bases,  and  it  constitutes  a  pljosphu?  fjrroso  ferricus.     The  phos- 
phas ferrosus,  on  the  conirarv,  i-i  white,  ns  well  ai  the  pbofphai 
"'."il'ir"      '<^"''='"-     1    !'''*■«   ^'■''^"^    '"   ^^"^-   'hal   sc-verul   metals,  vi.. 
liKbitudr.  rnnr,f;nne*e,uranium,ct.-tluin,  ami  mercury,   ])ave  the   property 

of  producing  sain  with  double  bases,  by  combining  their  two 
<!ugreci  of  oxidation.      But  it  i»,  no  doubt,  niil  more  intereat* 

ing 
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Ing  lo  fiod  that  the  tame  kind  of  eocnbinatioDS  likewise  exisU 

between  the  diAsient  degrees  of   osidification  of  the  same 

radical.     It  is  koowo^  tbaf  M.  Gay  Lussac,  by  extremely  in*  The  same  doc- 

terest'iDf;  researches,  has  found  that  J  00  p.  in  volume  of  azote  |"^^^'PP^'^ 

gas  combine  with  50  p.  in  volume  of  oxigen  gas«  to  form  the  of  acids;  e.  g. 

nitrous  ozide»— -that  with  100  p.  of  oxigen  they  .form  nitrous  ^^^  ^"^ 

gas,  and  with  200  p.  nitric  acid.     The  series  would  here 

be  1,  2«  3;^,  4,  which  is  contrary  Co  all  analogy  with  other  bo* 

dies.    The  irregularity  of  this  series  did  not  escape  the  attention 

of  this  learned  chemist ;   but  be  endeavoured  to  remedy  it  by 

considering  nitrous  acid  as  composed  of  three  volumes  of  nitrous 

gas,    and    one    volume    of  oxigen    gas.     The  analogy  with 

the  other  oxides  combined  with  the  results  of  my  experiments 

on  the  nitrites  is  here,  in  fact,  1, 2,  3,  4;  and  that  the  nitrous 

oxide,  such  as  it  is  found  in  the  nitrites,  is  composed  of  100  p. 

in  volume  of  azote,  and  150  p.  in  volume  oi  oxigen.    But  if 

we  consider  that,  probably,  neither  the  nitrous  nor  the  nitric 

acid  are  capable  of  existing  together  in  insulated  states,  as  if 

also  the  case  with  many  other  acids ;  and  that  when  nitrous 

add  is  prodnoed,  the  result  would  be  •  combination  of  the 

nitrous  with  the  nitric  add  as  oxided  iKxiies,  and  in  soch  pnn 

portion  that  each  shall  contain  an  equal  quantity  of  oxigen, 

the  quantity  of  oxygen  absorbed  will  be  prediely  what  was 

found  by  M.  Gay  Lossac. 

fHert  the  annotation  endtj 

A  very  interesting  qoettion  remains  to  be  considered  respect-  The  yellow 

ing  the  oxides  of  antimony.     What  is  their  chemical  nature  ?  «nd  the  bine 

^  ^  oxidenof  an* 

Is  the  yellow  oxide  a  superoxide,  or  has  it  the  properties  of  an  tiroony  have 

add  ?  The  following  experiments  will  prove,  that  the  yellow  ^«  .characte w 

oaiide,  as  well  as  the  blue,  possess  the  characters  of  acids,  and ' 

that  the  yellow  oxide  may  be  considered  as  an  acidum  sttbicuro, 

and  the  blue  as  an  acidum  stibiosum. 

(a)   Combinations  of  the  acidum  siilicum  with  saline  bases, 

stiliiates. 

I  burned  10  grammes  of  antimony  tn  powder,  with  60  Coniblnatioot 

grammes  of  pore  nitre  in  a  silver  cmoible,  and  the  mass  was  ^^^^:  '^hi; 

heated  during  an  hoar  in  the  highest  temperature  tbe  vessel  oxide)  with 

could  support.     I  polverixed  the  white  mass  which  was  thus  ^1^°^  basei. 

obtained,  wasbad  it  with  cold  water  as  long  as  any  nitrate  of  ^^ l^^i^'of 

potash  potash. 
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polflih  coold  be  SO  dissolred  i  a  white  powder  «-8«  itien  Mt, 
wbk-h  I  dried  upon  blotting  paper.  One;  part  of  this  po«d«r 
boiled  for  wmd  liouTsniib  water  «ai  dissolved,  and  I  patted 
tbe  soUition  ibraugli  the  filler.  The  filtered  lir|nid  had  a 
slightly  biiler  taste,  ta(htr  metallic.  1 1  restored  ihe  blue  erf 
iQrDwIe  paper,  which  bad  been  rcd<it.-iied  by  a  w?,ik  acid,  and 
the  iinallesl  tjuatitity  of  a  diluted  acid  caused  a  precipitNie 
which  wai  Dut  rf dissolved  in  the  fluid.  The  precipitaic  sfibrd- 
ed  by  the  acetic  acid,  well  wnihed,  was  while  and  tastcleu  ; 
but  it  reddened  turnsole  paper,  alihough  ihe  filierrd  Kotuiion 
had  iiol yet  lost  the  properly  of  actiiiE;  tike  a  weak  lolulion  of 
alkali.  Tiic  while  precipii.ne  caused  by  passing  a  curreni  of 
carbonic  acid  gas  through  the  alkaline  liquor,  had  ilie  aarne 
properly  of  reddening  mrnsolc  p»per  ;  a  properly  wtiicli  con- 
«equently  belongj  to  the  precipit.iied  oxide,  and  cannot  be 
owing  to  the  combination  wi I h  the  acid,  which  sened  to  pre* 
cipiiafo  it,  Tbe  dry  precipitate  did  not,  in  Mvcral  monihi, 
Joso  ihe  properly  of  te-aciing  like  on  acid  a^n  vegetable  co- 
lours. Bui  when  I  healed  il  in  a  retort  over  the  llame  of  a  fpitit 
lamp,  atjuaniiiy  of  waiet  was  diaepgaged,  which  did  not  rcd- 
denthera,  and  w:is  very  pure  j  and  the  yeHow  oxide  wfalck 
remained  had  lost  the  property  of  reddening  turn^nle  paper. 
it*  One  part  of  die  saline  solution,  evaporated  in  a  silver  era- 
I*  cible,  lefia  white  masi,  ]  decomposed  this  by  digaciiug  h 
with  diluted  nitric  acid,  by  luccessive  operations,  lo  extract  tbe 
potash.  The  undissolved  oxide  wai  while.  I  washed  ti  with 
much  water,  and  at  last  dried  it  at  the  ictnperaium  of  boiling 
water  i  and  then  1  heated  certain  potiioiis,  previously  wclgbed, 
in  order  firat  to  drive  olF  Uic  lemaining  water,  aud  next  thft' 
oxigen,  until  tbe  white  oxide  only  should  remain.  In  «eircril< 
enpeninenu  l(X)  parts  left  8S';i,  SB7  and  BaQ  p.  of  wbllo 
oxide.  The  (luautiiy  of  oxigen  combined  with  8(i'7  p.  o( 
white  oxide,  in  order  to  form  ilie  yellow  oxide,  i>,  frutn  wliat 
we  have  determined,  645  ;  and  therefore  tl»i]uantily  of  water' 
W3.only4*'78.  But  93  7,2  p.  of  yellow  oxide  conlaia  2381 
p.  of  oxigen,  and  4  JU  of  waler  contain  4318  ;  now,  4-218  x 
6=25-3  It  follows,  tbeterore,  ibjt  tbe  whila  powder  Dot 
dicsolved  by  the  nitric  acid,  is  an  t>i/dtique  Uliriatt,  iluit  w  10 
say,  a  combinalioo  uf  tiibic  oxide,  with  water,  as  it*  baav, 
in  wbich  the  acid  coutaiua  six  timei  as  mocfa  oxigjOi 
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The  nitric  ackS  by  which  the  stibic  acid  wm  separated  from 
the  saline  mass,  contains  nitrate  of  potash.  This  saline  man 
was,  therefore,  in  fact^  a  stlbtate  of  potash. 

{To  be  etntinued.) 


II. 

Jnquuies  relative  to  the  Structure  of  Wltod,  the  specific  Gravity 
of  its  solid  Parts,  and  the  (Quantity  of  Liquids  and  elnstk 
Fluids  contained  in  it  under  various  Circumstances  -,  thxi 
Quantity  of  Charcoal  to  be  obtained  from  it ;  and  the  Quan- 
tity of  heat  produced  by  its  Combustion,  i/y  Count  Uum- 
FoaD  F.  R.  S.  Foreign  dissociate  of  the  tmpeiiol  Institute 
of  France,  tsfc* 

SINC£  the  days  of  Grew  and  Malpighi^  there  have  been 
hot  few  regular  inquiries  into  the  structure  of  wood.  The 
acience  of  botaoy  has,  indeed »  taken  an  excursive  range  ;  and 
the  indefatigable  zeal  of  modem  naturalilts,  who  have  travelled 
•ver  all  the  known  world,  has  made  us  acquainted  with  an 
astonishing  number  of  plants,  unknown  before  in  £urope»  and 
therefore  called  new,  by  which  our  gardens  and  apartments  are 
embellished  with  a  profusion  of  gay  floMrers  ;  but  still  the  know- 
ledge of  the  vegetable  economy  is  scarcely  at  all  advanced. 
The  circulation  of  the  sap  in  plants  is  still  a  snbject  of  dispute, 
and  the  causes  of  its  ascension  are  very  imperfectly  known. 
The  specific  gravity  of  the  solid  pans  which  form  the  wood  of 
plants,  is  unascertained,  and,  by  consequence,  the  proportions 
of  hoMs,  of  liquids,  and  of  elastic  fluids  ;  the  compooenr  parts 
of  a  plant,  with  the  variations  to  which  they  are  subject  in 
ditTerent  seasons,  are  matters  of  which  we  are  still  ignorant. 

It  is,  indeed,  known,  that  the  wood  of  a  tree  remains  and 
preserves  its  primitive  form  after  it  has  been  converted  into 
charcoal ;  but  no  one  has  explained  this  extraordinary  pheno* 
menon,  very  little  attention  having  been  paid  to  it. 

An  eortlien  vessel  becomes  hard  and  brittle  in  the  potter's 
furnace ;  tlie  vessel  shrinks  during  the  operation  of  baking. 


*  Read  at  tbr  Bittini^  of  the  first  cla«9  of  tUc  lustitutr,  SiptiinberSB, 
and  Ostobcr  5,  ittiy. ' 

hot 
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but  it  undergoei  no  ilieratioii  of  shape.  Thit  phenoowooH  b 
euilf  accounted  for  :  the  water  which  diiieoded  the  panklea  ' 
of  thr>  cinv,  kcpl  ihem  ai  a  dittance  from  each  oilier,  and  tbd- 
dered  ihe  mull  «nft  and  flexible,  having  been  expelled  by  rbe 
power  of  the  heal,  ihe  icveral  pnriicles  comraci  IhetnaeUet 
together,  nnd  form  a  hard  and  brilllebody,  though  it>e  clajr 
rBRiaini  the  same  before  and  afier  the  oiwraiion. 

U  il  not  ponsible  that  wood  ii  convened  into  charroal  by  a  | 
similar  pruceH  ?  Foi,  either  the  charcoal  is  akead/  formed 
In  the  wood,  or  the  wood  being  decotnpoied,  the  charcoal  ia 
formed  of  in  elements,  or  a  part  of  them.  Bui  ii  it  not  evi- 
denil)'  imposiibte  that  tlie  elemcntf  of  n  solid  body  tbould  be 
(0  totally  deranged  as  lo  »epira(e  tbeai  entirely  frotn  eadt 
other  without  detlroyiog  the  form  or  figure  of  the  body  } 

In  the  aequel  of  thii  paper  il  will  t>e  shewn,  thai  ihe  tpecific 
gtavily  of  the  aolldparlaof  any  kind  of  wood  ii  very  nearly 
ihe  iimc  ai  that  of  ihe  charcoal  obtained  from  i(,  e  drcuoa* 
dance  ihai  gives  a  great  degree  of  probability  to  ihe  bypoibe^ 
til,  thiit  the  two  lubtlaocet  are  identically  the  < 

But  I  do  not  mean  to  aoinae  the  Claw  wilh   a  detail  i 
own  conjeciuret  )  it  it  to  ny  cx|ierinii-nl*  and  ihei 
J  DOW  cloiai  ibc  hoooor  ai  calling  tu  aiitnlion. 

I  va«  by  accMlent  fiitt  mdnced  to  enter  upon  thi»  eTxmlBk^ 
lion  aad  ioqairy  into  the  ctraciare  of  wood.  In  ibc  cout« 
of  a  toi^  naiaa  of  rewarches  upon  beat,  I  u  ribed  to  deiermitta 
ibe  <iuaniili«  of  that  deoMot  pToduccil  by  iho  conibnstioa  of 
diftetvni  kind)  of  wood  ;  but  1  fud  icanvly  hogan  the  inqoirf 
wbea  I  found,  that  in  order  to  procure  lattifaciory  r 
my  clpwiments.  it  wat  indi^peiiwbjy  necessary  1 
belter  knowledge  of  wood  iiteif;  and,  therefore,  I  1 
diaieJ>'  devoted  myself  to  tlic  aiudy. 

My  first  aim  was  lo  dciermine  ilie  »pecific  gravity  d 
•olid  [wri*  which  compoie  the  fibiic  of  the  wood,  in  order 
afteiwarda  to  determine  Ihe  qunniiiiet  ol  gap  or  water  contained 
in  wood  under  various  circumaiancev 

Having  founds  that  very  ihin  shavitigs  filled  wiih  aap,  «r 
even  with  water,  could  be  iliornughly  di  led  in  leai  than  an 
hour,  without  injury  to  ibc  wood,  in  a  iiorelrepl  at  a  big 
temperature    than    that    of  titling  water,  or  at  abool 
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of  PabraDh0tt*8  scale,  (s  aftr  French)  I  determined  oa  uiiiig 
iheTiogt  of  this  descripiioa  ia  my  esperuaeoit. 

Sbctiok  L 

OJ  the  specific  Gravity  of  the  solid  Parts  of  Wood. 

I  began  with  the  wood  of  the  liine-tree>  of  which  the  tez- -Specific  gra* 
tore  is  very  find  and  regular.     From  a  small  board,  five  inches  ^I'^J'^Jf^^  ^ 
long  and  half  an  inch    thick,  very  dry,  I  took  a  quantity  of  ^c. 
thin  shavings  with  a  very  sharp  plane.     These  were  expiised 
for  eight  days  in  the  month  of  January,  upon  a  table  in  a  larg« 
room,  not  otherwise  occupied,  in  order  that  they  mighi  attract 
from  the  atmosphere  all  that  moisture  which,  as  an  hygrometric 
body,   they  were  capable  of  imbibing.     The  temperature  of 
the  room  was  about  46  F. 

Ten  grammes  (\54'5  grs.)  of  those  shavings,  laid  on  a  China 
plate,  were  placed  in  a  large  stove  made  of  sheet-iiDn,  and 
there  exposed  to  a  regular  heat  of  about  245^  F.  for  two  hours, 
in  the  course  of  which  time  they  were  frequently  taken  out 
and  weighed,  in  order  to  observe  the  progress  of  their  dissica- 
tion.  When  they  ceased  to  lose  weight,  the  operation  was 
stopped  ;  when  perfectly  dried,  their  weight  was  8*111 
grammes. 

By  previous  trials  with  my  apparatus,  I  had  learned,  that  if 
the  stove  was  too  much  heated,  the  shavings  became  disco- 
loured, which  is  always  indicated  by  the  emission  of  a  particu- 
lar odour,  very  readily  to  be  perceived  i  but,  by  a  carefol  rogu- 
latioQ  of  the  fire,  this  accident  may  be  avoided,  and  the  shav- 
ings be  thoroughly  dried  without  injury,  or  even  subjecting 
them  to  any  sensible  alteration. 

I  concluded  that  they  had  not  undergone  any  change,  be- 
cause, upon  again  exposing  them  to  the  atmosphere,  they  re* 
gained  the  same  weight  which  they  had,  under  similar  circum- 
stances,  prior  to  their  being  dried  in  the  stove. 

Being  thus  possessed  of  the  weight  of  my  shavings,  as  well 
under  exposure  to  the  air  as  in  a  dried  state,  which  latter  I 
cotdd  not  but  look  upon  as  being  perfect.  It  only  remained  to 
ascertain  their  weight  in  water  when  all  their  vessels  and  porea 
were  completely  filled  with  that  liquid^  to  enable  me  Co  deter- 

mio^ 
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Sppcilic  gra-  jiiiiie  the  specific  gravity  of  ihe  solid  parts  of  this  wood,  wtikh 
Allies  oi  wojd,  ^^  flccomplishetl  wilhout  ditficoliy  by  the  following  proora: 

A  cylinder  copper  vessel,  len  incbc«  lo  dianieicr,  ami  u  auttif 
Aetp,  was  filled  with  water  fiom  ilif  Stint-,  previously  well 
filleted,  and  being  set  upon  a  commoD  chafing  disb,  wu  mads 
loboil  forsometime,toexpel  Ihc  nif  contJiined  in  the  wiitr. 
The  ihavingi  were  iben  thrown  inlo  the  boiling  wMer,  and 
kcpi  in  ihai  ittaie  for  an  hour.  The  waier  was  not  longta 
filling  iho  vessels  and  pores  of  llw  bhayin^i,  from  uhielik 
ttiilMlged  ihe  air  contained  in  them  ;  so  Uiat  ihe  wootl.  iprci- 
Acally  heavier  than  the  water,  was  precipitdled  lo  ibc  hoitom 
of  the  vessel,  and  ilwre  temaiiied. 

When  the  ve«»el  was  removed  from  ilie  cbafing-diili,  the 
water  was  tnfTcreft  to  cool  lo  ilie  Icrtipwaiureof  fiO"  P.  add 
then  plunging  in  both  hands,  1  placed  (uiideriho  water)  all 
the  shavings  ins  cylindric  glass  vase,  tvbose  weigbl  1  bad  pawA' 
ously  ascertained,  which  was  siispeo'Ii-d  in  the  water  hf  t 
lilken  coid,  fastened  at  iia  other  exlrensiiy  to  the  am  of  n 
accurate  hydrostatic  balance. 

On  weighing  the  shavings  in  (he  glass  vase  thoa  immersed, 
1  found  their  wdghi  equal  to  2  6j  I  grammes. 

As  the  shavings,  while  dry,  weighed  8'1'JI  grammes,  in  the 
air,  and  2-65i  grammes  in  the  water,  ihcy  mu»t  have  tost  SM? 
grammes  of  their  weight  in  the  latter;  consetjuently,  tbey 
must  have  displaced  5'47  grammes  of  water  j  and  the  (pecific 
gravity  of  the  solid  parts  of  this  wood  must  be  to  that  of  the 
water,  at  the  temperature  of  60  F.  as  8121  to  5  47,  or  a 
14-846  lo  10000. 

It  may,  perhaps,  excite  some  surprise,  that  the  solid  parts  of 
so  light  a  wood  as  that  of  the  lime-tree  should  be  heavier,  b; 
neatly  one-half,  than  water,  taken  in  equal  bulks.  But  this 
surprise  will,  without  doubt,  be  increased  when  I  declare,  that 
ihe  tpecilic  gravities  of  the  solid  parts  of  all  kinds  of  wood 
.ire  so  nearly  alike,  as  almost  to  induce  a  belief,  that  there  is 
(he  same  identity  in  the  ligneous  substance  of  all  sorts  of  wood. 
as  in  the  osseous  substance  of  all  species  of  animals. 

J  procured,  from  a  joiner's  work-shop,  dried  wood  of  tbe 
eight  following  species,  viz.  poplar,  lime,  birch,  fir,  maple, 
beech,  elm,  and  oak  )  and  had  them  cut  into  smaJl  boards, 
five  inches  in  length,  and  six  iuchos  broad,  frum  each  of  wbicb 
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I  pinitcd  oIT  some  tbio  ibaviagt,  and  exposed  ibem  to  the  air  SpnMc  sra- 
for  eight  days,  in  the  mooih  of  January,  Id  a  large  room,  ^""•"f*"**" 
where  the  teinperaturej  ifbich  varied  but  little,  wan  abgut 
40"  to  45°  F. 

Whea  the«e  ihavingi  had  acquired  their  ordinary  degree  of 
dryness  under  exiiiing  circumstances,  (en  gramoies  of  each 
sort  were  weighed  off,  and.  being  laid  separately  in  Cbioa 
plates,  were  ihoruaghly  dried  in  the  stove. 

Ou  being  taken  out  of  the  stove,  they  were  again  weigh^> 
and  then  thrown  into  boiling  water,  to  expel  the  air  froiv  their 
pores,  and  to  moisten  them  thoroughly.  When  'bey  had 
boiled  for  an  hour,  tbey  were  suffi:red  to  remain  >■<  Ibe  liqunr 
till  it  wai  sudgcienily  coed  j  and  abtr  ibey  h^  beeu  weighed 
in  the  water,  the  specific  gravity  of  (heir  solid*  was  calculated 
in  tlto  uiHial  way. 

The  fbllowiog  table  gives  the  deuili  aiid  results  of  this  in- 
quiry. 


Weight. 

pecit!c    ant. 
Tity  of  Ae 

«r^*. 

£xpOMd 

Tho- 

ubk-  iDcli  of 

of  wood. 

o  tlicair 
Daroon 
ui.iDUr. 

roarbly 
dried  in 
aitove. 

«t«'. 

olid  iiart.  ol 

ttM.M.d. 

ratu    oftbt 
wood. 

gralnion 

gruiniMi 

poplar 

10 

8  043 

2629 

14854 

2945 

Lime 
Bircb 

10 

8121 

2651 

14846 

29-40 

10 

B063 

2632 

14643 

2y44 

Fir 

10 

8  247 

2-601 

14621 

29-96 

Maple 

10 

8  137 

3-563 

14399 

26  99 

Beech 

10 

8  144  I  3-832 

152tM 

3030 

Elm 

"  10 

8- 180     3  793 

13IB6 

30  a 

Oaic 

10      1  8-336  1  2()05 

1S344 

30-42 

W 

ater 

10000 

19-83 

The  specific  weight  of  the  solid  matter  which  compotes 
the  fabric  of  these  woods  ii  eo  nearly  .ilike  la  them  all,  that 
tha  small  variations  to  be  observed  in  the  different  ezpei  itneiits, 
nuy,  perhaps,  be  accounted  for  otherwise  than  by  supposing 
the  ligneous  substqnce  to  be  cueniially  different  iu  the  several 
species. 

The  charcoil  obtuasd  fcota  the  various  kinds  of  wood,  if 
CuefiiUj  pR^ved,  btf  no  Hiuible  difference  j  and  all   the 
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ieer-woods  give  nearly  the  sarae  chemical  rMuIti  when  treated 
ID  tbe  same  manner.  Hence,  without  doubt,  wc  h«vego(4 
reason  to  soapect,  that  the  ligneous  substance  of  all  woodtit 
ideniicat.  But  wilbout  Mopping  to  dliciiM  this  question  at  pi» 
sent,  I  ihall  endeavour  to  elucidate  si\oiher,  no  leu  iatercaUog, 
and  which  f  ieliU  resullB  more  taliafactor^f. 


Section  II. 

Oft)»  Quantities  of  Sap  and  Air  diitovrrtd  in  Trtn 

Seer-U'oods. 


m^teai 
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Greeve  .ind  li(a]pigbi  diicnverei)  in  planU  certain  vetKb, 
which  ihey  f uf pccted  to  be  declined  for  ibe  reception  of  air  ) 
and  many  physiologisis  have  supposed,  that  the  air  found  thai 
up  io  ttis  TSMch  of  plaoti,  which   (if  it  be  reaUj  cealiMd 

there)  would  necessarily  cause  a  reaction  upon  the  noigliboof* 
ing  vettels,  with  an  elaic'ic  force,  as  variable  as  the  temperaliue 
to  which  this  elastic  fluid  is  exposed,  and  migbt  probably  coo* 
tribute  to  the  circulation  of  the  sap. 

It  would,  doubtleas,  be  an  inleiestiiig  question  to  determtiw 
precisely  the  quaiiiily  of  ajr  contained  iu  plants  in  difTerent 
seasons,  and  under  various  circumstances.  By  examining  tb* 
variations  to  which  this  quantity  of  airis  subjected,  and  com- 
bining  them  with  other  simultaneous  phenomena,  we  might 
hope  to  make  some  discovery  which  may  assist  ui  s  little  u 
elucidate  the  profound  obscurity  that  ai  present  conceals  thk 
part  of  ifae  vegetable  ecooomy. 

The  specific  giavity  of  ihe  solid  part*  of  a  plant  being  known, 
it  becomes  very  easy  lodeiermine,  in  every  case,  the  qumlitj 
of  air  contained  in  its  vessels  and  pores. 

Tliefollowingexample  will  render  this  position  perfectly  clear : 
An  onk,  in  complete  iiealih,  in  a  growing  stale,  was  cut  down 
on  Ihe  6th  of  September,  1812.  A  cylindrical  piece,  tis 
iiicbeslong,  and  rather  more  than  an  inch  in  diameter,  lakeo 
from  the  middle  of  ilie  trunk  of  this  young  tree,  three  feet 
above  the  earth,  weighed,  wlieu  full  of  sap,  1 81  57  gramiae*. 

Upon  plunging  this  piece  of  wood  into  a  cylindric  ve«^labODt 
1^  iiicb  in  diameter,  and  6^  iucbes  in  height,  filled  with  wawr 
at   Ibe  temperature  of  62°  F.  it  dis|iljced   1 S8S7  gramma  of 


r''^ 
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the  water*  i  whence  I  cooctnde  with  certainty  that  this  pleet  ofg^^  ^^  i^ 
oak,  filled  with  tap,  posiened  a  balk  cqaal  to  9-5093  cubic  diferent  kindt 
inches,  that  its  specific  gravity  was  g65l5,  and,  consequently,  ®^^^^' 
that  a  cubic  inch  of  it  weighed  19*  IM  grarotiies. 

When  the  piece  of  wood  had  been  reduced  to  the  shape  of 
a  small  board,  about  half  an  inch  in  thickness,  I  took  from 
it  forty  very  thin  shavings  weighing  19*9  grammes,  but  when 
thoroughly  dried  in  the  stove,  at  a  temperature  of  262^  F.  they 
weighed  only  12*45  grammes. 

From  this  experiment,  it  ia  evident  that  the  wood  in  qnes* 
tion,  being  full  of  sap,  was  composed  •f  12*45  ligneous  parts* 
and  7*45  parts  of  water,  or  of  sap,  whose  specific  gravity  it 
nearly  the  same  as  that  of  water. 

Now,  aa  one  cubic  inch  of  this  wood  weighed  19*134  gram* 
mes,  it  is  very  certain  that  it  was  composed  of  1 1*971  grammes 
of  ligneous  parts,  which  were,. consequently,  solids,  and  of 
7' 16$  grammes  of  sap. 

But  we  have  already  seen,  from  the  results  of  the  experi- 
ments detailed  in  the  former  part  of  this  memoir!-,  that  a  cubic 
inch  of  the  solid  pans  of  the  wood  of  the  oak,  weighs  30*42 
grammes;  consequently,  the   11*971  grammes  of  solid  parta 

*  Id  order  tp  determine  and  keep  an  account  of  the  qnantity  of 
water  remaining  on  the  inrface  of  this  piece  of  wood  at  the  instant 
of  withdrawing  it  from  the  vetisel,  it  was  wei|^ied  when  taken  oot, 
whilat  still  qnite  wet.  As  iii  weight  had  been  taken  previously  to  the 
operation,  the  angmcntation  it  had  acqoired  from  the  water  was  as- 
cet tained  to  a  nicety. 

The  Tesscl  when  empty  weighed  i8a'22  grammes,  and  when  filled 
with  water  at  the  temperature  of  60  F.  474*9  grammes ;  so  that  it 
contained  2Q6'€Q  ^amraes  of  water.  When  the  piece  of  wood  war 
phmged  into  the  vvuter,  a  small  glass  plate,  about  two  inches  in 
diameter,  aud  two  Hues  in  thickness,  {;rOnud  with  emery,  to  fit  it  to 
the  edges  of  the  vessel,  so  a^  to  close  it  hermetically,  was  laid  upon 
its  mouth  to  skut  up  the  piece  of  wood  with  the  water  still  remaining 
in  the  vessel,  whiUt  its  ouUsidc  was  wiped  with  a  dry  cloth. 

When  the  exterior  of  the  vessel  bad  been  thoroughly  dried,  the  g1a/M 
cover  was  carefully  removed,  and  the  picre  of  wood  withdrawn  ;  the 
vessel  was  then  weighed  again  with  its  remaining  contents  of  waterj 
and  from  its  weight  the  quantity  of  water  displaced  by  the  wood^  wa« 
calculated. 

t  See  the  table^  page  .393. 

found 
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San,  he.  in      found  Jn  »ne  cubic  inch  of  this  wood,  when  the  tree  wat  aTiral 
«f  *o*d!^""''  *=""'''  '""'*'  nogi-caler  bulk  llian 0-39353  cntric  'uiA. 

As  cue  cubic  inch  of  water  weighs  igSS 
gramme),  ibe  7"^G3  graiavaet  of  Mp, 
found  ia  the  cubtc  inch  of  this  wood, 
timst  have  occupied  a  bulk  erjual  to. . . .    0'36lZ'i 

Con s^ Item)}',  a  cubic  incli  of  ibe  wood  ia 
question,  cunlained  a  quantity  cf  ait, 
whoae  bulk  was  equal  to. O  24325 


Making  tc^cttter rtXlOOa  cubic  a 


We  conclade  frooi  lliese  rMuIf ,  'hat  a  yoiing  oiak,  in  a  g 
in|f  state,  at  the  beginning  of  St^temberi  when  (he  wmI 
appears  to  bedifiTused  witli  sap,  contains,  oevertbdesc.abuoia 
feurib  of  its  bulk  of  air,  and  that  ils  tdtd  ligiteooi  [lartt  do  odt 
make  qoile  4-lOthi  of  its  bulk.  Bat  we  sbsll  prcKiilff  m' 
ihal  the  lighter  woods  contain  still  le^aof  ligneous  [wrti  — ' 
more  of  air,  tlian  the  oak. 

A  young  li.ilinn  poplar,  three  inches  in  diameter,  tEe.i«urH 
at  two  feci  abovelbeeatth,  was  cot  down  on  the  Gih  of  Sep- 
tember, whilst  the  tree  appeared  to  he  in  .1  growing  state.  The 
specific  gravity  of  a  piece  taken  from  the  middle  of  the  inmk. 
was  fmind  to  be  5' g46  ;  consequcnilj-.  a  cubic  inch  of  (bit 
wood  weighed  1 149  grammes. 

rrom  a  piece  of  this  wood,  apparently  full  of  titp,  40  tbirt 
ibatings  were  taken,  six  inches  in  length,  and  haJf  an  iott 
broad.  The  wood  from  which  thesa  shading*  were  planed, 
weighed  12'37  grammes,  and  the  shavings,  when  lb oroughl; 
dried  in  the  atovc,  weighed  "  5  grammei*. 

■  As  Ihc  lieat  r\.itt(f  by  ILe  plane  in  tskiri;  off  thfse  shtiints 
wat  snllieitiit  Iq  napiTiMp  a  very  tcnsible  quunlily  of  Mp  b«EoBj^ 
la  ibe  wood  from  wliirli  tbey  were  cut,  the  sh»ines  berantc  (Mrerp- 
tib^  drj-  dnrioB  Ibe  opemlion ;  rot  I  fbnml  Ibsi  40  ttun  shaviug* 
■onetirara  lost  morr  Ilmn  ooc  i;r»]inii  (about  l-l?th  of  their  wrisirt] 
in  less  llinn  a  mtuntr.  In  nrrltr  to  obtain  their  trne  wri^lit,  wblbi 
Uiry  still  rDoiaiiieil  pa't  rl'  tlie  wood,  I  adopted  tlie  prcmntion  ei 
weighing  tlie  piece  uf  nooil,  lintb  tlii'  Diomrnt  l>erorr,  anil  Ibe  mtnnr«t 
■fler  the  operalion  of  planing.  TUe  diflerencr  in  tlie  wcijEhl  of  itit 
wwuil,  umlrr  tltcu:  Iwo  eircumslanres,  indicates  the  wFiglitoeeeMAry 
lo   be  given  to   ibe   ibaiiup,  and  whicb  U  l-rre  alwa}i  aitribated  to 


STEUCTUEB  OV  WOOD>  &C«  327 

We  hence  oooclode,  that  a  cobic  inch  of  this  wood,  io  its  Sap,  &c.  ta 
original  state,  while  the  tree  was  stiU  all?c,  contoined  7^531  ^JJ^**^^ 
grammes  of  lir^neons  parts«  which  formed  the  fabric  of  the 
wood^  and  4*33^9  grammes  of  sap»  dtfiering  in  its  specific  gra- 
vhy,  little  or  nothing  from  common  water. 

As  one  cabic  inch  of  the  solid,  parts  of  this  kind  of  wood 
weighs  20*45  grammes^^  the  7*1531  grammes  of  ligneous  parts 
Ibund  io  a  cubic  inch  of  the  trunk  of  the  living  tree>  in  Sep- 
tember, could  only  have  occupied  the  space  of 

0*24289  cubic  inch. 
And  the  4:33^9  grammes  of  sap,  contained 

in  it^  only 0*21880 

Consequently,  in  one  cubic  inch  of  this 

wood,  there  was  a  bulk  of  air  equal  to. .   O  53831 


Total 1*00000  cubic  inch. 


The  difiereoce  between  the  stmcture  of  the  oak  and  of  the 
poplar,  becomes  very  conspicuous  on  making  a  comparison, 
according  to  the  subjoined  method,  between  the  constituent 
parts  of  these  two  kinds  of  wood,  both  io  a  growing  state. 
Thus,  a  cubic  inch  of  wood  is  composed  of, 

IJgoeoos  parts.         Sap.  Air. 

The  oak 0*39353 .0*30122 .0*24525 

The  poplar 0*24289 0*21 880 a-5383 1 

This  striking  difference,  in  the  proportions  of  the  ligneous 
substance  of  sap  and  of  air,  discovered  in  these  two  species, 
sufficiently  explain  the  difference  observable  in  their  weight 
and  hardncM.  Tliis  inquiry  may  probably  lead  to  other  dis- 
coveries of  more  general  utility  in  the  study  of  the  vegetable 
economy. 

SSCTTON  III, 

Of  the  relalivM  quantities  of  Sap  and  Air  found  in  the  same 
.  Tree,  in  JVinter  and  in  Summer-,  and  in  different  portions  of 
the  same  Tree^  at  the  same  time, 

Tiie  following  experiments  were  midertaken  with  a  view  to 

*  Sec  the  table,  page  3«3. 

discover 


teg  smcrrnaE  or  wood,  &c.  ^ 

dtiCOTcr  the  difft-rence  between  the  qasntiliM  of  n«p  and  m 
«^'.l*»i  rtVe.  *^"''   in   the  wood  composing  (he  trunk  of  a   latge  tree,  I 


On  ibe  20il>  of  Jannary,  1812,  I  bad  a  lime-tree  felled.rf 
abool  25  or  30  years  groatli,  whfcl)  had  stood  among  ■erecil 
others  of  the  same  age  in  my  garden  at  Anleuil.  Oo  taking 
a  piere  of  wuod  from  the  middle  of  ilie  imok,  at  about  Ihiw 
feet  above  the  grourt'l,  Ii  appeared  to  be  filled,  and  eren  tltovnet 
in  sap.  Ut  9[.efrific  gravity  wm  ^SQi?  ;  conaeqnonlly,  on* 
cubic  inch  of  the  wood  weighed  15*783  grammca, 

Having  phimd  off*  10  grammes  of  thin  shsvingi  frma  <M 
piere,  snd  dried  ihem  ibotouglily  in  ihe  tiovc,  I  found  Acil 
weight  reduced  to  472  gramme*. 

TliuB  m  posse««ion  of  the  specific  gratiiy  of  tlie  solid  pert  ot 
this  wood,  it  was  easy  to  determine,  with  the  aid  of  itiete  ditii 
the  conttltuoit  purls  of  a  cobic  inch,  wbick  were  as  fullow  ; 

Ligneoas  parts 0'25353  cubic  inch. 

Sa|i 0  44549 

Air 030098 


1  00000 


On  the  Sth  of  September,  in  the  s.irae  vear,  (1 B12)  I  bad  t 
piece  of  wood  (=S'64  cubic  inches)  cut  liomtbe  trunk  of«M- 
Iher  lime,  of  equal  age  wiili  the  former,  (from  25  10  30  ynti) 
at  the  height  of  ihree  feet  above  ihe  earih.  This  tree  was  in  * 
growing  stale,  and  the  piece  takeu  from  it,  afier  it  had  been 
trimmed  by  the  joiner,  weighed  S/B  grflmniej,  and  displaced 
I I5S  grammes  oi  water,  at  ihe  lempenuui.:  of  62"  F,  conie- 
quently,  ils  specific  gravity  was  75S20.  In  the  mouth  of 
January,  ihe  ipecific  gravity  of  ibia  same  species  of  wood  bad 
been  found  lo  be  796I/. 

From  the  piete  of  wood  taken  from  the  tree  on  the  81I1  o( 
September,  I  had  1419  grammes  of  their  shavings  planed  off, 
which,  after  they  had  bei  'i  thoroughly  dried  in  ibe  More, 
weighed  only  7  35  grammes.  Hence  we  have,  as  the  cooni* 
tueni  pails  of  a  cubic  inch  of  this  wood^ 

LigoecMM 
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LigaeoDt  parii 0'a648gcubicincb.  SiV,ft«.iB 

Sap 036S46  ""^^ 


From  tbe  retiilti  of  theis  two  experiment*,  we  maj  con- 
clude, (bat  the  body  oT  a  tree  contnTm  more  up  in  the  wioter 
than  in  tommer,  and  niore  air  in  Hjmmer  than  in  wioter. 
But  the  fdlowing  experimenU  demonitrate  the  lap  to  be  vtty 
diipropurtionaiel;  diiinbated  in  the  teKral  parts  of  ibe  ume 
iree,  at  the  wuneaeaaon. 

On  tbe  8tb  of  September,  I  had  a  branch,  about  (bre«  incbea 
in  diameter,  cut  from  tbe  lime  just  ipoken  of,  and  which  iitned 
from  the  trunk  at  tbe  height  of  ten  feet  above  tbe  *utface  of 
tlie  earth.  From  I  be  lower  end  of  thia  branch,  I  took  a  piece 
of  wood,  and  aubjected  it  to  the  ioveatigaiion  requiiite  to  aacer- 
taio  iu  couatituent  parts. 

Ill  ipecific  gravity  wai  70301.  Tbe  aame  daj,  I  found  the 
Rpecific  gravitj  of  a  piece  of  the  trunk  of  tbe  lame  tree,  to  be 
73620. 

Surpriaing  ta  tbii  difference  appeared,  my  aitonisbment  wat 
Btill  more  excited,  on  finding  that  a  piece  of  wood,  of  three 
yean  growth,  cat  from  tbe  upper  end  of  tbe  tame  branch, 
where  it  wai  but  one  incb  in  diameter,  bad  a  ipeciGcgraTity 
of  83240. 

There  wai,  tberelbre,  much  more  sap,  and  leu  air,  in  the 
wood  of  the  upper  eslremiiy  of  the  branch,  than  in  the  lower, 
which  wai  nearer  to  the  body  of  the  tree. 

I  afterwardi  examined  tbe  young  ihootiof  tbe  current  year, 
in  tbe  aame  tree,  ai  well  ai  in  Mveral  other  ipeciei  of  wood, 
and  uniformly  found  (hat  the  specific  gravity  of  tbe  young 
wood,  that  ia  to  say,  of  tbe  current  year,  i*  always  considerably 
greater  than  that  of  the  tame  ipcciea  of  wood  when  grown 
older.  Doubtlessly,  because  it  contains  more  sap,  and  len  air, 
than  the  old  wood. 

In  thaman^ementofasperimenta  for  determining  the  spe- 
cific gnvity  of  wood  of  tbe  cnrrent  year,  it  ia  todispensahJy 
necessary  to  take  an  acconnt  of  the  space  occopied  by  tbe  pith, 
wUboat  whicb  precantion,  we  shall  he  led  to  hlse  condoiions. 

SorruHiK^— Vol.  XXXIV.— No.  100.      Z        I  fbniid 
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I  roun4  Itte  specific  gravity  of  the  03k  of  tbe  carrenl  jrorn 
be  11)5230)  tbat  uf  the  elm,  II0A40.  Young  sbooln  of  iIm 
Irees,  dcpitved  of  Ibeir  bark  anJ  |iiib,  deiccnd  tapidljp  on  bRi| 
ihrowii  iiiio  water;  wliiltt  pieces  of  tbe  ume  lrc«,  oxi 
aJvaiiced  in  age,  (wim  on  ilie  suifsce,  evea  wbeo  ihe  wind 
gieen,  mid  more  full  of  «ap. 

Tliit  fact  is  wmitiy  ihe  udention  of  pcnon*  otXuptediD  At 
iiiidy  of  vegei3ble  phfsiolLigy. 

J  was  next  corioui  to  examine  the  root  of  tbt!  lim 
wbicli  1  had  already  bad  one  piece  of  wood  fitun  Ihe  Intnk,  mi 
two  pieces  from  one  of  iti  blanches.  With  ibi«  view,  en  itt 
etb  of  September,  I8I3,  I  caused  one  of  its  room,  of 
two  inches  distneter,  to  be  tiken  up,  and  cut  from  it  k  fiM 
weigbing  g3  29  graiumes,  whicb  dispbced  1 130  grammnd 
water.  Its  specific  gmvhy  wal  80f37i  atld,  consrqonilllft 
greater  than  that  of  the  wood  eitracied  from  ibe  trunk  of  tl 
raiue  tree,  but  teai  than  that  cat  from  iba  upper  aod  of  ooei 
its  branches.  30  48  gnmmes  of  thin  shavings,  (roni  ihU  pvtt 
el  liie  soot  of  ihe  lime,  weighed  unly  10  H5  gramnne.  Jrc 
being  ihocouglily  diied  ip  lite  tlove. 

From  ihese  data,  I  delermiia'd  the  coastiturnt  paruofs 
cubic  inch  of  the  root,  thus  : 

Ligneous  parts 0-2S775  cwbic  iin^ 

Sap 0-3735a 

Air., ..'. 0  3386? 

lOOOOO 

The  caidiiugni  parls  of  .1  cubic  inch  of  ihe  body  of  ibesaiut 
■■ee,  were,  as  we  have  shewn  ; 

Ligneous  parts 0*26489  cubic  iock' 

Sjp 0.36546 

K\v 036965 

I'bbQoo 

The  «o:ikiituent  parts  of  a  cubic  inch  of  tbe  wood  of  Uw 
same  tree,  lakea  ike  same  da;  from  theloTereitiemiij  of  a 
kranch,  w*» : 


^ 
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Ligneous  parts 0*25713  cubic  inch.  S^i«nd  ^la- 
Sap 03;513  tilepwUiu 

A-  ^  A^L^.    '  wood. 

Adr.» 0  46774 


1*00000 


•  Lastly^  the  constitueDt  parts  of  a  cubic  inch  of  (be  wood, 
taken  near  ibe  upper  extremity  of  the  same  brancb^xwere : 

Ligneoos  parts 0*25388  cubic  inch. 

Sap 0-47599 

Air 0'27013 

1*00000 


For  the  naore  easy  comparison  of  the  results  of  these  foar 
ahfperiments  upon  the  wood  of  the  lime  tree,  made  on  the  same 
day,  with  difiWent  portions  of  the  same  (ree,  I  have  collected 
them  together  in  the  following 

TABLE. 

A  cubic  inch  of  wood  waa 
composed  of 


The  root 

The  trunk • . . . 

The  lower  etKl  of  a  branch 

The  upper  end  of  ditto 

Wood  taken  from  the  trunk  "^ 
of  a  lime  tree  of  the  same  > 
.  age,  on  the  20ih  of  Jan.  •  J 


Dgneoos 

parts. 
028775 
0*26489 
0*25713 
0*25388 

0*25353 


Sap. 

0*37356 
0*36546 
a27513 

0*47599 

0*44549 


Air. 

033867 
0-36956 
0*46774 
a27013 

a30096 


Being  desirous  to  ascertain  whether  a  difference  considerable 
enough  to  be  valued,  existed  between  the  wood  oflhe  heart,  or 
core,  and  the  sap  wood  found  between  the  rhind  and  the  body 
of  the  same  tree;  I  took  on  the  tub  of  September,  an  elm 
^ggot,  five  inches  in  diameter,  lopped  from  a  large  tree,  which 
bad  been  felled  on  the  20th  of  the  preceding  April,  and  had 
two  cylindrical  pieces,  each  six  inches  in  length,  cut  out  of  it. 
The  thickest  of  these  taken  from  the  core,  weighed  191  *05 
grammes,  and  displaced  194*45  grammes  of  watery  tbe  father, 

2  2  consisting 


Sap  knd  Tola-  consiiling  of  the  Mp-wnnd,  wetghifd  ()3-6l  graniinn,  and  dU> 

""         "^  ""       placed  1 1  1  -45  gramm^'i  of  waicr. 

The  i,ieciiic  gratily  of  the  core  wm,  therefore.  g83SI  ;  ibal 
of  >he  sap-wuod,  81704  Bui  a>  i;.e  fa^ot  held  lain  exposed 
10  all  the  suniiner  raiiia.  ibe  wood  wsi  far  Irom  being  drj.  I 
was,  however,  much  (urpu^>d  ut  diKCoteiirg,  ihal  ibecore  of 
lhi«  wood  wan  more  cb^irgcd  with  sap,  or  water,  than  ibat  of 
thu  laina  kind  nf  wuod  when  <a  3  growir.g  s<8te.  A  fact  which 
induces  a  su&piciou,  itial  (tie  ;:ip  in  trees  i<  not  enclosed  in  vei- 
teU  OT  lutie'i  apparenil}'  impervloui  to  that  liquid. 

To  obtain  a  better  knowledge  of  the  wood  in  queitian,  I 
planed  otF  46  ihavingi,  tix  inctm  in  length,  and  half  an  inch 
in  brcadib.  from  a  small  board  cut  from  the  core)  with  an 
equal  nuniber  of  shavingi,  nf  similar  dimuii&iunt,  from  another 
board  cut  frum  the  tap-wood. 

The  40  ibavingk  from  the  core,  taken  jnit  m  they  were  pUned 
off,,  weighed  16-37  K'amme!,  and  10'53  grammes  after  I  hey 
had  beeti  thoroughly  driKd  in  ttie  stove. 

Tbe  40  shavings  of  sap-wood  WL-ighed  l6'g7  gram  met  before 
they  weie  dried,  and  I  VQg  grammes  afterwards. 

Thus    possessed  of  the  specific   gravity  of  the  solid  parts  of 
.    this    kind  of  wood,   it  ooly  remained  to  d^ermine,  from  these 
data,  the  constituent  parts  of  an  inch  of  the  wood,  which  was 
readily  performed,  as  follows  : 

'          Ligneous  parts.         Sap.  Air. 

In  the  core  of  the  elm.  .  0-41622  I  035055  I  0-23223 
In  the  sap-wood 0-3S934  |  0-23994  |  0  37072 

It  appears,  from  tbe  results  of  these  cxpetimenis,  that  ib« 
sap-wood  of  the  elm  contains  rather  more  ligneous  parts  in  its 
limber,  than  the  core  of  the  srime  tree  1  and  thai  it  contains 
much  Ic'is  s^p,  and  more  air.  But  as  the  tree  bad  been  ftlled 
nearly  five  monlhs  before  it  became  the  subject  of  investigation, 
it  is  vcrv  possible  th.it  the  sap  wood  had  become  much  drtn 
than  the  core  of  the  tree. 

1  had  purposed  to  repeat  ihe^e  enperimenii  upon  wood  in  a 
growing  siale,  and  upon  sepr-wood  ;  but  the  interference  of 
Otliet  occupations  has  prevented  a  continuance  of  the  inquiry. 
It  cannot,  however,  but  le  d  to  result?  ciirious  in  themselves  ; 
and  I  therefore  recommend  it  to  ihe  notice  of  all  siudenta  in 
vegetable  economy,  as  well   as  to   iboiawho  love  that  noble 
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•cience,  and  feel  a  gratification  in  being  able  to  remove  the  veil  ^f  ^^]^ 
under  which  the  mytitericais  operations  of  nature  are  concealed,  wood. 

The  particular  object  which  I  bad  in  view  in  exploring  the 
ttrortore  of  wood,  have  led  nae  by  a  way  by  no  means  likely 
to  be  fertile  in  interesting  discoveries  r  but  I  have  begon  the 
work,  and  feel  myself  bound  to  complete  it»  In  preference  to 
•very  other  oomiideraiion.  These  fascinating  researches,  I  am 
mware,  have  already  carried  me  too  far,  and  I  must  now  resign 
tbem  into  the  han.ls  of  others,  in  order  to  fulfil  my  engage* 
ments.  This  I  do  most  cheerfully,  and  it  will  give  me  the 
greatest  pleasure  to  behold  a  field  too  long  neglected  once 
more  broken  up. 

Sbction  IV. 

Cjf  the  QuoMiitia  of  Water  contained  in  Woods  considered  as 

dry,  or  Seer- Woods, 

Wood  is  an  hygrometric  substance,  and  when  exposed  to  the 
•tnoapberic  air,  always  imbibes  a  visible  quantity  of  water; 
Tarying,  however,  with  the  temperature  and  humidity  of  the  air. 

If  the  moisture  in  the  wood  were  confined  iq  vessels  so  con« 
•tmcfed  as  to  be  totally  impervioua  to  water,  the  fiibnc  of  the 
wood  would  be  uniformly  the  same,  with  the  exception  only  of 
the  variationsjcaused  in  its  dimensions  by  change  of  tempera- 
ture ;  in  which  case,  it  wookf  be  very  easy  to  determine  the 
quantity  of  water  contained  in  the  wood,  when  the  specific 
gravity  of  its  solid  parts  was  known.  But  as  the  bulk  of  ail 
woods  is  considerably  diminished  in  drying,  the  experiment  is 
rendered  rather  prolix,  though  by  no  means  difficult,  and  its 
results  are  dear  and  satisfactory. 

A  few  examples  will  suffice  to  point  out  the  method  to  be 
pursued. 

The  composition  of  the  oak,  in  a  growing  state,  at  the  be*  . 
ginning  of  September  has  been  already  given.    In  order  to* 
ascertain  the  change  which  this  wood  undergoes  by  ttae  piooesa 
of  drying,  I  made  the  following  experiment. 

From  a  fiiggot  of  oak,  5|  inches  in  diameter,  which,  covered 
with  its  bark,  had  been  exposed  to  dry  in  the  open  iir,  for  18 
nxwths,  I  took  a  piece  of  rather  more  than  an  inch  square,  and 
WOL  inebea  in  length ;  it  was  good  fire-wood,  and  seemed  very 

dry. 

This 
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Thi4  piece,  afier  heitif  trimmrd  bv  the  joiner,  weighed 
1262  grammn,  and  dupbced  IS?  05  grammei  cf  water  ;  til 
specific  gravity  was  cootegoentlf  60357,  snd  a  cubic  inch 
vcigbed  15'039gt3mrre«.  ' 

Fort^-tfatce  shaving*  of  thii  wood,  six  irfCht^  loog,  and  half 
an  iocfo  broad,  weighed  l/'PsramiDca -,  bot  when  ihcrougfal^ 
dried  hi  (Ik  Hove,  iliey  <mc  redix^  10  137  gTHOiDM.  TTief 
were,  tberebre,  prior  10  being  put  into  tbe  flore,  composed  cf 
IS"?  f^mnieiaf  tolidparff,  Uim  «  to  tajr,  ofdrjr,  or  leer-iroOil, 
snd  -l-l  gmntne*  of  water. 

Tbe  result*  of  Uii*eiprrinwiif  indicate,  ibal  tOOkilogrmroe* 
of  lliis  ejceltnt  fite-wood  cociuioed  76  fciJogrankine*  of  «rr- 
wood,  »ad  24  of  water  i  vbicb  ix,  probably,  the  ordinary  (tale 
of  tbe  best  6f  e-wood  Hid  in  tlie  timber-^anU  of  Parish  aod  ai) 
other  placet. 

Were  the  wood  to  be  kept  tbr  wreral  year*,  in  a  dry  place, 
•eCurcd  from  (he  raiii,  it  i«  possible,  ili^i  i(  tsight  become  diy  ti> 
»iich  3  degree  as  to  contain  cmij  aboot  1 2  per  cent,  cl'  wati  r, 
and  SB  of  seer-wood'  Bui  il  will  appear  in  ibe  «e<iiiel:  ihal 
wooci  of  any  kind,  eipo^d  to  (he  almo«phere,  coutd  r.evcr  he- 
come  more  dry,  on  accoupt  of  ils  hygioraelric  qiialily,  w  Inch  It 
constantly  prefierret. 

The  following  are  Ibe  eonstitnent  parts  of  a  cuhic  inrh  of 
fin-wood  ctnployed  in  this  eipetiment  : 

LigneoQS  parts,  or  scer-wood O  JOl6(5  cub.c  i:icb 

Sap, 01  wa(cr 0  1 SQB2 

Air 0-10652 

roooptj 


h 


Thus  we  are  enabled  clearly  to  demonstrate  ihe  drrten 
between  the  oak  in  a  growing  Hale,  and  (he  «aaie  kind  of  u 
after  il  has  been  felled  and  dried  io  the  air,  secured  from 
rain,  for  16  months. 


In  a  cubic  inch  of  oak,  in  a  1 
growing  Slate J 

lu  a  cubic  inch  of  tli 
kind  of  wood, 
been  felled  and  di 
19  months. 


UiesameA 
fieriihad  I  , 
dried  for  r 


Dry  wood  '  Water. 
0-39363  1  O-30I22 
O4OIC6   I   0'l8ye2 
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By  comparing  the  rejative  quantities  of  secr-wood  contained 
10  a  piece  of  timber  while  in  a  growing  state,  anil  in  tlie  sam^ 
timber  after  it  has  t)een  dried,  we  naaj  a&tertain  bow  much  its 
f'ibric  hat  shrunk  by  dessicatioE. 

It  appears  from  these  experiments,  that  the  oak  sold  in  the  ' 
timber-yards  of  Paris,  for  fire-wood,  contains  rather  more  than 
one-half  of  the  sap  which  it  formerly  bad,  in  a  growing  state. 

1  hare  made  leveral  similar  experiments  upon  other  species  of 
wood  i  but  their  results  are  better  calculated  for  e&hibition  in  a 
table,  than  for  circumstantial  detail. 

C  Tq  be  continued . ) 
— ^  «  ^  

m. 

Description  of  the  perpendicufar  Lift  erected  as  a  Substitute  for 
Locks  on  the  Worcester  and  Birmingham  Cinal  at  Tardebig, 
near  Bromsgrove.  Bf  Mr,  Woodbousb.  From  a  printed 
Letter  of  Mr,  Edward  Smithy  qf  Birmingham,  and  the  Re* 
ports  of  W.  Je$s9p,  Bsq, 

THE  whole  of  the  machinery  is  under « cover  ;    and  we  Machinrry 
entered  the  building  at  the  lower  level  of  the  canal,  where  f**""  "*'*"«;  and 
the  appearance  of  a  numbei  of  large  wbeeU,  rods,  and  chains,  boats  upon 
seen  in  perspective,  had  a  very  striking  and  pleasing  effect.  •^"***^****<*»^ 
We  walked  by  the  side  of  an  oblong  trough  or  vessel,  tilled  pence  of  wa- 
with  water,  large  enough  for  a  canal  l)oat  to  Boat  in.     lliis  <<*>*  s^  by 
reservoir  of  water,  with  the  oanal  twat,  weighs  slxty^four  tons, 
and  is  suspended  by  eight  rods  and  chains  over  as  many  large 
cast-iron  wheels  or  pullies,  which  are  balanced  on  the  other 
aide  of  tt^  wall  by  an  equal  number  of  square  frames,  loaded 
with  brick- work,  or  other  heavy  materials.     After  examining 
the  lower  structure  of  the  building  and  maciiine,  w^  got  iotq 
an  empty  boat  which  floated  in  the  reservoir,  and  were   slowly 
raised  to  the  upper  le^'el  of  the  caual,  without  any  noise  or  jarring 
of  the  machinery,  by  means  of  wheels  and  pinions  on  the  other 
side,  wliich  were  worked  by  two  men  with  grea«  ea^ ;  it  took 
about  three  minutes  to  ascend  twelve  feet,  the  difference  be- 
tween t)ie  two  levels.    Wlien  the  trough  is  thus  raised  to  the 
pec^ssary  height,  the  paddles  at  the  end,  which  are  ingenion*>ly 

COA« 
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Mactiincrc  for  from  mf  \ioass  at  Bordnley,  a  lari;e  fire  ergjne,  which  lill  of 

niiinii  >Dd       ]3je  ^j,^  ^^  insuferable  nutwnce  10  tlie  neigUborirbood,  by  Ujc 

^psnciniU      loiniente  volumes  of  tbick  bhclc  rnnoke   it   was  pouring  out. 

wtbMiiUir      night  and  day,  wiiligol   imermissioti,     This  incoBveni«nce  of 

"f  wxterw  by  ''^^  smoke  has  been  letsened,  in  a  great  degrix,  by  a  coDliivancu 

"^''*-  in  the  managemeniof  ibc  fire  place,  which  ought  to  be  adopted 

in  all  such  eases.     When  [  observe  ihis  engine  employed  solely 

in   throwing  back   waier  to  the  upyer  l*el   of  the  Wdtwick 

canal,  for  the  floating  of  the  boaU,  up  and  down  ihtcogb  half  a 

dozen  lock*,   with  n  (he   space  nf  half  a  nille,   1  caniioi  help 

considering,   that  had   the   lift    been  known  and  applied,  >bo 

canal  might,  at  a  little  eipence,  have  been  contiuued  on  a  level 

(□  [he  place  where  the  fire  engine   is  constructed,  the  expence 

of  working  (be  eitglne  and  all  the  lockage  saved,  and  the  boat, 

by  one  lift  removed  from  one  level  to  the  other  j    the  ficsi  cost 

of  the  lifi,  iKi  doubt,  would  be  great,  and  then  yon  have  said 

nearly    ihe  wlmL- ;    nu  fc.ir  of  dry    seasons,  tlie   rMervoirs  iind 

feeders  being  suflicieni  to  supply  the  loss  of  water  from  e^Lhala- 

liim  by  [ho summer  sun. 

Again,  (o  look  at  the  Uirminghain  canal  at  Smethwick,  with 
its  fire  engine,  reservoiiB,  and  double  range  of  locks— to  wh^it 
advantage  niiglit  this  mach'ne  be  api>lied  in  such  a  <iiuaUon  ! 
Plate  VIIl.  Is  a  perai>eclive  vie*  of  (he  intcin.il  par  lofllie  ma- 
chine, when  viewed  from  the  lower  level  of  I  he  canal.  Tin-  'ur- 
roundi..g  walls  arc 
wall  is  also  broker 
manner  h  which  the  bala;icing  weights,  at  ihe  bai-k.arc  suaj>end- 
ed.  Thebetter  lodispby  thecoiistruction  of  (heiroiigli,  it  is 
raised  five  feet  above  ihe  lower  level  j  tliedimcnsiuns  iif  it  aie  as 
follows  ;  length  ?3  fcct--breadili«feet— dfpih  -l  feet  (i  inclR-s. 
all  outside  measures-  Ii  is  composed  of  plauks.  3  inches  ihitk  ; 
id  weight,  when  filled  (o  the  proper  height  with  w,TH;r,  is  64 
ions.  The  piiddlos,  and  ibeir  appurtenances,  are  ni.iri^ed  ai 
clearly  as  the  nature  of  ilic  ca^e  would  admit ;  a  further  eNjilaiia- 
tion  of  them,  will  be  found  in  the  references  to  figures  2,  3  and 
4,  Plate  IX. 

From  I  he  coitiers  of  the  tronnh,  rise  four  s'riing  posts,  12  fi'ot 

high,  ill  each  of  which  is  a  groin  e,  which  riTcives  the  respcciiie 

k  paddles.      Parallel  to  these,  are  ^^milar  posts,  in   uliidi  slide  the 

I  pjddles  cf  the  canal.    \Vheti  a  boat  i^  (o  be  introduced  at  thu 

I  lowi^'r 
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lower  level,  the  narrow  space  between  the  padJle  of  the  trough  Machinery  for 
i|Dd  that  of  tliecanaljb  first  filled  with  water,  by  gpening  ^  ["'*"f  *"S,^i- 
valve,  the  titnation  of  which  is  pointed  out  by  the  letter  U,  in  ufM>n  cmiiaU 
fig.  2  end  A,  PJate  IX.  ;  the  lateral  pressure  of  the  water  against  «»«*»<>"*  Uie 
the  paddles,   is  thus  removed  :  The  small  chain,  which  hangs  of  water  atby 
down  between  the  upright  posts,  the  lower  part  of  which  is  lock»« 
double,  is  then  linked  to  the  hooks  of  both  paddles,  and  by 
means  of  the  crane  near  the  end,  they  are  drawn  up  together, 
and  the  boat  floats  into  the  trough  -,  the  paddles  arc  then  drop- 
ped, and  the  trough  raised  to  the  upper  level,  %hen  the  boat  is 
Hberated  by  opening  the  paddles  at  the  contrary  end.     A  similar 
operation  takes  place,  when  a  boat  is  required  to  descend  front 
the  upper  to  the  lower  level. 

Plate  IX.  Figure  1,  a  section  of  the  end  of  the  machine  ;  this 
dearly  shews  the  principle  by  which  the  weight  is  raised,  viz. 
that  of  the  simple  pulley^  where  the  weight  suspended  on  each 
side  being  equal,  a  force  sufilicient  to  overcome  the  unavoidable 
friction  being  applied,  puts  the  whole  In  motion  either  way. 
A  A  represents  the  section  of  the  trough,  suspended  from  the 
iron  beam  C  D  C,by  rods,  the  lower  ends  of  which  are  fasten- 
ed by  screws  amt  nuts  at  B  B,  and  the  upper  ends  are  fixed  in 
the  same  manner  at  C  C. 

From  the  centre  jD  of  the  beam  CDC,  proceeds  a  verjr 
strong  double  cliain  D  D  d  E,  passing  over  the  wheel  H  H. 
From  the  end  E  hangs  an  iron  rod  E  FG,  which  passes  through 
a  thick  square  platform  of  oak  at  G,  loaded  with  brick- work  to 
the  weigfit  of  eight  tons;  this  is  the  case  with  each  of  the 
others  ;  the  weight,  therefore,  of  the  whole,  i^  64  tons,  being 
equal  to  that  of  the  trough,  which  they  hgid  in  equipoise. 

H  HjSi  cast-iron  wheel,  12  feet  in  diameter,  one  of  the  eight 
which  are  seen  in  Plate  I.    /  K,  the  centre  wall,  30  feet  high. 

F«om  L,  under  the  centre  of  the  trough,  is  suspended  a  chain, 
which  is  loaded  at  equal  distances  with  blocksof  iron,  l»2>  3, 
4,  5  ',  the  weight  of  them  is  equal  to  as  much  of  the  chain  and 
rod  DdEFO,  as  hang  in  a  perpendicular  direction.  The 
weights  F  G,  are  provided  with  similar  chains,  so  that,  as  in  the 
present  instance,  wlien  they  are  at  the  lower  level,  the  opposke 
blocks  are  called  into  action,  and  counterbalance  the  force  of 
(kat  portiou  of  chain  aod  rod,  exteading  from  d  to  G,  while  the 

Uod» 
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for  blocks  luspended  (torn  G  lie  inaciiTc  in  ibe  cavity  M  .V :  iht 
'      conirarj  it  the  cue  when  tite  iroogh  i«  «tiok. 
"**      Figor«2,  Ua  Mcilon  of  the  padilles,  &c.  of  ihe  upper  lerel, 
wtboutihr      Ja.  Bh,  ilie  iwo  peipendicular  poits,  ccniainiDg  the  groovei,  io 

k*.  exireroitiet  ofllteposii  iihrse.by  lolling  agii not  other  niriacea, 

ciinlribulc  to  legulate  llie  Hsccnding  and  descendtng  motion  of 
the  (rough-  Thit  it  more  disiinctly  teen  in  Figure  3,  wbicb  ii 
a  profile  of  thii  p«ri. 

G  G,  it  the  b^iom  of  the  c3DaI,  which  projects  a  liiile  beyoDd 
it«  paddle,  in  order  to  611  up  the  space  betactm  the  botlomi  of 
llie  two  paddle*,  ibrougb  which  ibe  water  woulil  olherwite 
wcape.  The  side  tp>ces  are  filleil  up  by  square  pieces  ol  wood, 
tijdc  ngaimt  tiripi  of  ibick  felt ;  thus  rendering  the  whole  com- 
plel<--lj-  waler-tighl.  H,  the  email  valve,  by  withdrawing 
which  iho  space  bi-twcen  the  paddle*  is  filled  with  water. 

Figure  4.  A  pl.in  of  the  situations  of  ibe  paddlet  io  tb« 
groove*)  which  is  sufEcienlly  explained  by  comparative  re- 
ference to  ibc  other  plates. 

Plate  X- gives  an  ele'-alionoflbe  back  of  Ihe  machine,  shew- 
ing ibe  eight  wheels  M  l.Hl,  &c.  the  chains  attd  todi  D  E  F, 
and  ibe  poise  weights  F  G.  Here  also  the  external  bttilding  ii 
removed,  ibe  centre  wall  alone  remaining,  in  the  intentice*  of 
which  (he  wheels  revolve. 

The  wbeeli  No.  1  and  ?.  are  loolbed  ihrough  twelve  feet  of 
ibcir  circumference,  and  by  means  of  these  teeih,  ibey  ale 
acted  )]pon  by  the  wheel-work,  which  ihii  ptale  alto  exhibits, 
//are  the  two  winches  by  which  the  pinioni  and  wheel*  K  K, 
L  L,  M  M,  N  N,  O  0,  are  turned,  and  sufGcieni  power  is 
Ibuf  acquired  to  move  ibe  wheels  H  H  ;  ihis  is  eflected  by  the 
teeth  ofihe  pinions  O  O,  meeting  ihoce  of  H  3  and  H  7  ;  (heae 
I  wo  being  connected  by  the  common  axis  P  P,  their  motion* 
necessarily  correspond.  On  the  sides  of  the  weights  f  G,  an 
small  projeciioni,  wbicb  slide  into  grooves,  constructed  in  tba 
upright  pools  t4  R.  By  means  of  these  groove*,  and  line 
regulating  wheels  £  F,  in  6gufei  2  and  3,  Plate  II.  the  perpeo- 
dicular  motion  ii  tendered  so  perfectly  true,  that  it  was  judged 
unnecessary  to  give  the  wbeels  H  H.  any  hollow  ;  the  chains 
consequently  move  on  Hat  surfaces,  depending  ool/  on  the 
maibcmaiical  trutti  of  ibe  work. 
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The  lines  5^,  T,  point  oot  the  sitasitiorni  of  the  lower  and  M^chhienr  for 

'^  raiflingaod 

apper  levels   of  the  cana!»    between   which*  as    was  before  Uwennr boats 

obaeryed,  the  fall  is  12  feet.  "'^^hlj^A*' 

W.H.SMITH.  tame  expence 

of  water  as  by 
fiinoe  ny  letter  was  first  written  a  nomber  of  improvements  I<x:l^s- 

have  been  made  in  the  perpendicular  lift  bj  the  ingenious  pro« 
jector,  to  firtvent  the  chance  of  accidents  to  which  new  schemes 
are  exposed,  and  also  to  obviate  several  objections  that  have 
l>een  indastriously  circulated  against  the  machine.  ^" 
apparatus  has  l>een  added,  which  effectually  prevents  the 
su{^en  motion  of  the  machioe,  in  case  any  accident  should 
happen  while  the  conductor  is  at  the  lower  level,  and  which 
renden  it  tmpossitile  for  the  weights  to  descend,  till  the  paddles 
of  the  conductor  Are  adjusted. 

Two  pumps  have  also  been  introduced,  which  regulate  the 
speed  of  the  noadiine,  and  by  which  the  conductor  may  pass 
from  one  levd  to  the  other,  without  any  manual  labour  ;  and 
the  conductor  and  paddles  are  now  so  guarded,  that  they  cannot 
receive  injury  from  the  violent  entrance  of  the  boats. 

Owing  to  the  numerous  delays,  the  tunnel  at  Tardebig  was 
not  completed  so  soon  as  stated,  and  the  consequent  trial  of  the 
lift,  as  expected  by  tbe  proprietors,  could  not  be  ^fiectnally 
made  pretions  to  the  general  meeting  of  January  1,1811.  This, 
and  other  circumstances,  induced  the  general  meeting  to  pau 
resolutions,  by  which  it  was  determined,  (though  so  much 
exp^nce  had  been  incurred)  to  alMindon  the  scheme  t»  Mo,  and 
finish  the' canal  by  means  of  locks ;  chiefly,  however,  on  the 
ground,  that  it  was  imjxissible  (as  alleged)  for  the  lift  to  pass 
nearly  the  number  of  boats  requisite,  when  the  canal  should  be 
completed.  Several  respectable  proprietors,  not  satisfied  with 
this  determination,  and  concerned  that  a  plan,  in  their  opinion, 
replete  with  advanti^  to  the  canal  and  the  public  at  large, 
should  be  abandoned  almost  without  trial,  have  come  forward  at 
their  own  expence,  to  make  a  complete  trial  of  the  machine, 
and  its  capability  to  do  what  might  be  requisite. 

This  trial  was  continued  under  the  patronage  of  these  gentle* 
men  for^  nearly  a  month,  by  means  of  three  boats  constantly 
working  upward  and  downward,  lor  a  given  period  in  each  day, 
one  of  20  tons,  one  of  15  tons,  and  the  other  empty,  being  the 
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^irr  ros  casau. 
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FIGURE  OF  TRSib  ON  ICE.  S4i 


IV. 

Curious  F^ct  nf  the  Outlines  nf  Trees,  accurately  sketched  an 
ike  surface  of  the  ice  on  the  Bog  Lakes  of  Ireland.  In  a  Let" 
ter  Jrom  John  Chichbstbr^  M,  D,  ^  Bath, 

To  IF.  Nicholson^  Esq. 
SIR, 

THE  account  given  in  your  Journal  for  April  last,  of  tht  Tnws  bniM 
remarkable  appearanoe  of  the  ice  in  a  pond  in  which  a  u"^^^ 
roan  lay  drowned,  brought  to  my   recollection  the  following  are  marked 
analogous,  and  perhaps  no  less  curious  phenomeiK>n,  occurring  ^X  ^'^kJ''^*' 
in  the  Bog  Lakes  of  Ireland,  communicated  to  me  some*  years  inj^  \en  per* 
since  by  the  Rev.  Mr.  Mangin.     The  fbUowiog  are  Mr.  Man-  <^eptil)le 
gin*s  own  words  : — 

"On  the  24th  of  December,  I8O9, 1  was  in  company  with 
a  gentleman  from  Ireland,  who  mentioned  what  appeared 
singula  r^  and  was  then  new  to  me  :  speaking  of  Che  bogs  ia 
his  neighbouciiood,  and  of  the  large  trees  so  frequently  found 
in  them,  he  said,  that  at  those  periods  of  the  year,  when  the 
hoar  frost  fixes  on  the  surfaces  of  the  small  lakes  with  which 
those  molasses  at^und,  he  had  repeatedly  observed  the  form 
•f  a  tree,  (Ijring,  perhaps,  at  a  depth  of  fourteen  or  rweoiy 
feet  beneath,)  sketched  most  accurately  00  the  ice  above ;  that 
is  to  say,  its  length,  breadth,  and  ramifications  denoted  by  the 
ffost  not  settling  with  equal  force  on  those  portions  of  the  fluid 
Imder  which  the  tree  was  extended,  while  the  congeaiment  was 
every  where  else  more  dense  and  complete."  The  gentleman 
added,  that  it  was  well  known  to  the  country  people,  who  were 
accustomed  to  search  for  and  find  timber  when  thus  indicated. 
The  trees  discovered  in  these  places  are  of  various  kinds, 
oaks^  elms,  &c.  and  very  commonly  yew  trees  of  vast  sixe, 
their  position  invariably  horizontal." 

Without  any  comment,  I  beg  leave  to  subscribe  myself. 

Sir, 
Your  obedient  Seitant, 

JOHN  CHICHESTER,  M.  D. 

And  Physician  at  Bath. 

AJay  13/A,  1813. 

JnnO" 
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AnnalattQU. 

Though  Ihe  indistinct  outline  o(  a  large  object  not  deeply 
immersed  in  a  small  siagnani  pool,  may  seem  to  be  well cx- 
"  plained  by  [he  observaiiona  given  at  page  304,  of  our  XXXIVlh 
tol.  Yet  (he  same  principles  do  noi  appear  adequate  lo  shew 
why  the  ramificatioa^  of  a  tree  bnricd  iwenly  feci  in  a  bog, 
should  be  neaily  figured  upon  the  in:  of  water  lying  on  its  snr- 
face.  None  of  tile  general  opemiive  powers  with  which  we 
are  acijuainied,  preiieni  n  snlLiIion  of  tbUeSeci.  Heat,  electri- 
city, grav  I  (at;  on.  Of  these  the  laili-r  only  ii  known  lo  act  in 
the  perpetidicnlar  j  but  this  affords  no  ground  for  the  i 
conjecture.  It  would  be  desirsible  lo  know  whether  the  ice 
Ilie  OUtiioB  were  diifeicm  in  IcKlufu  iVom  the  rest. — W.  N. 


On  Copper  JVire,  guilt  with  Brass.     In  a   Letter  from  a  Cor- 

rrfpondenl. 

To  Air  Nicholson. 
Sift. 

I  HAVE  been  informed,  th.it  Ihe  gilding  of  copper  wire  by 
means  of  bvans  is  carried  to  great  perfection  in  Germany. 
Perhaps  it  may  also  be  the  case  in  F.ngbnd  ;  respecting  which  i 
should  be  glad  to  hear  from  your  correspondents.  The  facts, 
as  staled  lo  me.  are,  that  copper  wire,  coaled  with  brass,  is  ca- 
pable of  being  drawn  oui  to  the  fineness  of  a  hair  i  much  finer 
than  copper  alone  -,  thai  it  is  used  for  making  gold  lace, 
and  ibe  process  cfTi-cied  in  the  humid  way,  as  follows  ; — Take 
of  zinc  one  p.irt,  and  of  mercury  twelve  parti — make  a  smooib 
soft  amalgam,  to  which,  if  a  liiile  gold  be  added,  it  will  be 
belter.  Clean  the  copper  very  nicely  with  nitric  acid;  put 
Ihe  amalgam  into  muriatic  acid,  and  add  argol  or  crude  (not 
purified)  lariar.  Boil  the  clean  copper  in  ibis,  and  it  will  be 
very  finely  gilt.  E,iaolets  and  gold-coloured  trinkets  are  thus 
made  very  beautiful. 

Query.  Would  this  be  an  improvement  in  pins  ? 
I  am.  Sir. 
_  Your  Constant  Reader, 

M.  M.  B. 
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